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DORR-OLIVER CO. LTO. 


ABFORD HOUSE, WILTON ROAD. 
LONDON S.W1. 
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DORR-OLIVER EQUIPMENT 


AGITATORS AND CLARIFIERS 
CLASSIFIERS ' PROCESSES TURBO MIXERS 
THICKENERS \ f PUMPS, Etc. 


FILTERS ¥ f= —_ CLARIFLOCCULATORS 
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can't be wrong 


NE of our customers claims to have thirty thousand 
‘AUDCO’ LUBRICATED VALVES in use. Another 
customer hearing the news intends to beat this figure 
shortly, whilst a third considers this number “just chicken feed.”’ 
So another record is likely to be broken by British Industry. 
Maybe you cannot use nearly so many but a smaller number could give you 
equally good service. 


for rapidly testing the fad- 

ing characteristics of paints 

and the durability of varnishes, 
etc. 


The K.B.B. Fugitometer is a complete unit, with 
electric lamp, air circulating system, motor 
control switches, and steadying resistance 


BRITISH MADE BY 
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CONSTRUCTION OR REPAIR 
OF CHEMICAL PLANT BY 
ELECTRIC ARC WELDING 


Oxley can bring many years’ experience 
to bear on welded fabrication or repair. 
Lead lining a speciality. 


OXLEY 


ENGINEERING CO. LTD. 


HUNSLET, LEEDS 10 
Tel. : 27468 (3 lines) ‘Grams : ** OXBROS,”’ Leeds. 
London Office: WINCHESTER HOUSE, OLD BROAD ST.., E.C.2. 
Tel. : London Wall! 3731. "Grams : Asbengpro, Stock, London. 
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KESTNER SPRAY DRIERS| 


PRODUCE A DRY POWDERED 
= PRODUCT FROM SOLUTIONS, OR 
: SOLIDS IN SUSPENSION, IN ONE 
OPERATION AT LOW OVERALL 


COST 























Kestner Patent Spray Driers are in 
daily use manufacturing : 


FINE CHEMICALS FOOD PRODUCTS 
TAN EXTRACTS BLOOD POWDER 
SOAPS DETERGENTS 
DYES MILK 

SALTS, ETC. 


iF YOU ARE MANUFACTURING 
ANY POWDERED PRODUCT 
iT WILL PAY YOU TO CON- 
SIDER A KESTNER PLANT 


- KESTNER EVAPORATOR AND ENGINEERING COMPANY LIMITED 
CHEMICAL ENGINEERS .. 5, GROSVENOR GARDENS, LONDON, S.W.| 
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READS 


Manufacture an unequalled range of 


TINS, DRUMS, AND- 
METAL CONTAINERS 


FOR ALL TYPES OF COMMODITIES 





w<4 





If you are in adtfficulty over special 
requirements, we may be able to help you 


READS LTD. 


21, BRIDGEWATER STREET, LIVERPOOL 














ANALYTICAL 
BALANCES 


for early delivery 
* 
Towers Model 75 £27 .10.0 
Towers Model 55 £17 .10.0 


(illustrated) 
. 








Made in our workshops at Widnes. 
Full particulars on application 


J. W. TOWERS & CO. LTD. 
a. - Head Office and Works: WIDNES 
y MANCHESTER: 44 Chapel St., Salford 3 ; LIVERPOOL: 134 Brownlow Hill 


a © WER S 





SCIENTIFIC LABORATORY APPARATUS 
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Now available 





DIETHYL CARBONATE 


(C,H,0),CO 





Properties of Pure Substance :— 


Colourless, pleasant-smelling liquid. 
Boiling point . . 126°C. 
Specific Gravity at 20°C.. 0.975 
Refractive Index at 20°C . ——:11.385 
Inflammable 


ETHYL CHLOROFORMATE 


CICOOC.H. 





| Properties of Pure Substance :— 


Colourless, pungent-smelling liquid. 
Boiling point ; .§ BC. 
Specific Gravity at 20°C. . 1.135 
Refractive Index at 20°C. . 1.397 
| Inflammable 











Samples and information on application to: 
IMPERIAL CHEMICAL INDUSTRIES LIMITED 
LONDON, S.W.1. 
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of NICKEL 


Gravimetric Assay with 


DIMETHYLGLYOXIME 
4-FURIL DIOXIME 


The separation and determination of NICKEL 
<uywp> and many other metals forms the subject of 
‘ORGANIC REAGENTS FOR METALS” 


175 pp. 4th Edn., 1943 4- post free 


The Book and the reagents produced and distributed by 


HOPKIN & WILLIAMS LTD 
16-17 ST. CROSS STREET, LONDON E.C 





Over a century of experience 
and progress enables us to 
manufacture equipment of the 
most modern type for the 
Chemical industry. Vessels 


Socratic (La C, CLARKS cr 
“irae uae da oer” NAVOLVE RHAMPTON 
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Faded account books still in existence show that the 


Staveley Works were in active’ operation as far back 
as the year 1690. The Staveley Coal & Iron Co. Ltd. was 
one of the first to be registered under the Act of 1865. 


THE STAVELEY COAL & IRON CO., LIMITED. NR. CHESTERFIELD 











BARIUM CARBONATE 
BARIUM HYDRATE 
BARIUM MONOXIDE 
BARIUM NAPHTHENATE 
BARIUM OLEATE 
BARIUM PEROXIDE 
BARIUM STEARATE 
BARIUM SULPHATE 
BARIUM SULPHIDE 


SODIUM HYPOCHLORITE 
SODIUM SULPHIDE 
SODIUM PERCARBONATE 


TITANIUM OXIDE 


SOAPS 

ALKALINE CLEANERS 
HYDROGEN PEROXIDE 
AMMONIUM PERSULPHATE 
=) a 4O) 6 te 48) = 
CALCIUM PEROXIDE 
MAGNESIUM PEROXIDE 
POTASSIUM PERSULPHATE 
UREA PEROXIDE 

ZINC PEROXIDE 


SODIUM ACID PHOSPHATE 
SODIUM ACID PYROPHOSPHATE 
SODIUM PERPYROPHOSPHATE 
SODIUM PYROPHOSPHATE 


LAPORTE 


B. LAPORTE Ltd. LUTON fret ure'Lten 
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Telephone: 
189-190 MILNSBRIDGE 


INDIA 
Khatau Valabhdas & Co.., 
Vadgadi, Bombay. 


INTERMEDIATE 
ANILINE DYES 
FAST BASES FOR ICE COLOURS 


Benzol, Nitrobenzol, Binitrobenzol, Nitronaphthalene, Binitronaphthalene, Xylol, Nitroxylol, Binitroxylol 
Xylidine, Toluol, Ortho & Para Nitrotoluol, Binitrotoluol (All Grades) 
Para Nitro Ortho Toluidine, Meta Nitro Para Toluidine 
ORTHO TOLUIDINE 


Extensive Range of Oil Colours, Acid Colours, Basic Colours, Direct Colours, Pigment Colours, 
Azoic Colours for Wool, also Colours suitable for all Trades 
META TOLUYLENE DIAMINE 


SCOTLAND 
Kirkpatrick & Lauder Ltd., 


180, Hope Street, Glasgow, C.2 


PRODUCTS 


PARA TOLUIDINE 


META PHENYLENE DIAMINE 


JOHN W. LEITCH & CO., LTD. 
MILNSBRIDGE CHEMICAL WORKS 


HUDDERSFIELD 


Telegrams: 
LEITCH, MILNSBRIDGE 


CANADA 
Prescott & Co., Regd. 
774, St. Paul St. West. Montreal 
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HOLMES-CONNERSVILLE 
AIR 





POSITIVE BLOWERS 


deliver a positive, reliable and 
oil-free supply of Air econo- 
mically and efficiently. 
Absence of internal contact 
ensures long life, low main- 
tenance and continuous opera- 
tion over long periods. 

Many of these machines are in 
successful operation for the 
handling of Gases. Over 1,400 
have been supplied already 
for such purposes. 











@ One of the many Holmes-Connersvilie Blowers supplied to Chemical Works 


Capacity of machine illustrated, 120,000 cu. ft. per hour against a pressure 
of 3 Ibs. per sq. inch. Speed 400 r.p.m. 
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FLAMEPROOF 








CLASS BP k 


Switchboar 
comprising 
Class BP11/F7 
- Flameproof 
Mining Units 


FULLY TESTED FOR 
SHORT-CIRCUIT DUTY 


THE BRITISH THOMSON-HOUSTON CO.,LTD. 


CROWN HOUSE, ALDWYCH, LONDON, W.C.2. 





SWITCHGEAR 
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tATE 


SEMI-BALANCED 
SOLENOID OPERATED 
VALVES 








suitable for steam, water, 
air, spirits, oil, -and 
chemicals. 


JAMES TATE & CO. 


VICTORY -WORKS, EAST PARADE 
BRADFORD 














Ali ENQUIRIES TO:- 
PETER SPENCE & SONS LTD 


MANCHESTER 5 


4 SANGER GA668 - tALINGO & SB 


@BaA2 
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HICH BOILING 

TAR ACIDS 

4 CRESYLIC 

a CREOSOTE 
NAPHTHALENE 


PYRIDINE 


CHEMICAL CO..LTD., MIRFIELD. YORKS. 


TELEPHONE: MIRFIELD 2157 














All sizes, 
Squares, 


White and fs 

Grey, Plain, /@€S ) 
ae Kava) Circles and 
Sey —— 


Antique, 
Crinkled, 





“POSTLIP’’ 
ENGLISH 
FILTER 
-\ PAPERS 


Pure Filteringsfor ‘See report of TESTS 
LaboratoryWork, Pissical’ Laboratory. a 
and in quantities copy of which will be 
for all Industrial {S¥iiner - with — 
purposes. samples if req 
Postlip Filterings are stocked by all the leading Wholesale 
Laboratory Dealers 


EVANS ADLARD & Co., Ltd. 


POSTLIP MiLLS 
WINCHCOMBE, CHELTENHAM, ENGLAND 


SS TN NR ASTID 
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CAST IRON SATURATOR 


12’ inside diameter. 


18’ 10” overall height 
2! tons weight. 


iia 


DS oundry 


& ENGINEERING COMPANY LIMITED 
WORKS WIDNES LANCS 











LONDON OFFICE BRETTENHAM HOUSE WC. 2. TEMPLE BAR 963! 
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THIRD EDITION 
of 
é ' A 
ANALAR’ STANDARDS FOR LABORATORY CHEMICALS 

This Edition contains 228 monographs, including the following substances oe 
+ which were not in the First and Second Editions :— — 

Ammonium dihydrogen phosphate Magnesium acetate 
Ammonium tartrate Nickel nitrate — 
Cobalt oxide Perchloric acid (72 per cent.) Nc 
Ethyl acetate Potassium periodate — 

Hydrogen peroxide (100 volumes) iso-Propyl alcohol 

Sodium dihydrogen phosphate 

In preparing the new edition many of the tests given in the text C 
have been improved by making them more delicate and more definite. car 
% tall 
Price 5s. Od. Postage extra. par 
val 
the 
THE BRITISH DRUG HOUSES, 2 es cal 
GRAHAM STREET - . . LONDON N.I |. |] om 











note on 
VAT S and the hneber shortage 


Ws still possess limited stocks of the usual imported timbers 
suitable for chemical Vats, but to save shipping space it 
is important that whenever possible home-grown timbers should be 
used instead. We have stocks of high quality English Oak and English 
Larch in seasoned condition and we hope 
<= that our customers will co-operate by 
considering the use of these timbers for 
their Vats wherever possible. 


Fe SP es note-Gince the war began we 
have so far fully main- 
.~ tained our pre-war high standards as to 
quality and seasoning of timber, and it is 
our intention to continue thus. If, however, 
circumstances should at any time compel 
otherwise, any quotation affected would 
contain an appropriate notification. 


——CARTY— 


AND SON, LIMITED 
Harders Rd., Peckham, LONDON, S.E.15 
Phone: New Cross 1826 
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A Weekly Journal Devoted to Industrial and Engineering Chemistry 
BOUVERIE HOUSE, 154 FLEET STREET, LONDON, E.C.4 


Telegrams : ALLANGAS FLEET LONDON 
GLASGOW : 116 Hope Street (Central 3970) 


Telephone : CENTRAL 3212 (10 lines) 


BIRMINGHAM : Daimler House, Paradise Street (Midland 0784-5) 


THE CHEMICAL AGE offices are ciosed on Saturdays in accordance with the adoption of the five-day week by 
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Coal 


eo is used primarily-as a fuel; it 
is our source of heat and power. By 
carbonisation certain products are ob- 
tained, which by reason of their com- 
paratively small yield and _ financial 
value are termed by-products. From 
these, considerable sections of the chemi- 
cal industry in the past have taken their 
origin. Ammonia and tar have been the 
principal sources, and although ammonia 
production from coal has given place to 
the synthetic product, coal tar is still the 
basis of our synthetic organic chemical 
industry. The importance of further 
developing our chief world supply of 
carbon has led to proposals to found a 
chemical industry, and perhaps several 
branches of the chemical industry, upon 
coal. In the early days of the century, 
Bedson discovered that coal could be 
separated by pyridine 
and chloroform into 


On Other Pages 


rrved from coal, all of which were inves- 
tigated solely with the idea of elucidating 
its chemical structure. Thus by resolu- 
tion with solvents (or dispersion) coal 
was divided into hydro-carbons, resins, 
ulmins, and resistant plant remains. By 
mild oxidation of the mixture of insoluble 
ulmins and plant remains obtained by 
the pressure extraction of coal, these 
could be divided into alkali-soluble humic 
acids and plant remains. On _ direct 
oxidation of the coal by permanganate, 
benzene carboxylic acids were obtained 
by Bone and his colleagues. 

No attempt was made to give commer- 
cial value to these discoveries and it is 
doubtful whether the idea occurred to 
anyone until the -petroleum industry 
began to cast about for a method of using 
natural gas and the cracked gases from 
refineries. We have 
recounted in these 


three fractions, and Notes and Comments ... ... 541 columns how a great 
his discovery laid the Coal and Chemical Industry ...... 543 Organic chemical in- 
way to much of the New Colour Index .. 550 dustry is now about 
research that followed 4 .¢.5. Meeting at Cleveland ... 551 © be established, and 
during the next 20 or US Synthetic Rubber 552 in many respects has 
30 years on the con- Shc: eee: Meee: 553 been established as a 
stitution of coal. This iiteetek Mibiuleiiie Seat ss 554 result. The petroleum 


considerable volume 


Synthesis of Quinine 


Ate chemists showed that 


of work showed, ee. iit To-day a pr intractable materials 
example, that several © Oi! Aes Bee ~ could be converted 
solvents had the power Development of Sul et BB into unsaturated hy- 
of resolving coal into Parliamentary enter . Bam drocarbons, or nitra- 
constituents, and that National Arbitration Cases .. 35g ted or halogenated, 
by chemical treatment Natens. Miles Duckie. “" seg and so forth, to pro- 


with chlorine, or a 
mild oxidant, or by 
distillation at very 
low temperatures, new 
bodies could be de- 


Personal Notes 


Society of Instrument Technology 559 
General News from Week to Week 560 tion for 
Stocks and Shares is eee 
British Chemical Prices .. 062 
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559 duce bodies that could 
serve as the founda- 
chemical 
562 synthesis. That gave 
the clue to the coal 
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_ chemists and, as the oil interests do not 
appear ready to set up refineries in this 
country which would provide the basis 
for a similar development in the organic 
chemical industty, coal chemists began 
to foresee that we must turn to coal, our 
only source of carbon. In the meantime, 
Bergius had shown how to convert coal 
into oils, and Fischer and Tropsch had 
shown yet another way of doing the same 
thing. The possibility of founding a 
chemical industry on coal became clear. 
The researches of the pure scientists into 
the constitution of coal showed many of 
the ways in which coal could be split up 
into similar constituents or otherwise 
made amenable to treatment. The foun- 
dation was laid; the commercial struc- 
ture had been started, though not yet 
on an economic basis. 

At this stage the British coal industry 
decided to allot some _half-a-million 
pounds to the chemical investigation of 
coal, through the British Coal Utilisation 
Research Association. This might well 
lead to the greatest development in the 
chemical industry in our time. It was 
thus appropriate for the first J. Arthur 
Reavell lecture before the Institution of 
Chemical Engineers to be delivered by 
the Director of B.C.U.R.A., Mr. J. G. 
Bennett. The subject taken was ‘‘ Coal 
and Chemical Industry,” and in the 
course of his address Mr. Bennett outlined 
the possibilities as he saw them. For the 
most part the possibilities as stated were 
the attempted commercial development 
of the processes and researches that have 
here been described. That programme 
involves the treatment of coal by many 
and diverse methods (as recorded in the 
later pages of this issue), as well as the 
direct use of coal or coke as a fuel for 
specialised processes. Having obtained 
simpler products or more reactive pro- 
ducts by these means, there would 
remain the problem of finding how they 
could be worked up into intermediates 
leading directly to the production of 
commercial products. This huge pro- 
gramme not unnaturally leads Mr. 
Bennett to conclude that “the field is 
almost unbelievably wide, the harvest 
unlimited, and the number of workers 
still insufficient.”’ 

Recognising, as Mr. Bennet himself 
does, that we have yet a long way to go 
before the newer methods equal in their 
results. and usefulness the older and 
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tried methods, a word should be said 
about the use of coal as a combustible. 
Much has been said about the establish- 
ment of electro-chemical industries in 
this country, industries which are recog- 
nised as requiring cheap power. Electro- 
thermal processes such as the manufacture 
of carbide show a high consumption of 
energy and thus can be developed on a 
large scale only in countries where cheap 
and abundant hydro-electric power is 
available. We have no adequate hydro- 
electric supplies and Mr. Bennett does 
not think we are likely to have. It may 
well be, however, that engineers may 
find more opportunity for developing 
power from the tides, etc., than Mr. 
Bennett as a proponent of coal usage 
would like to envisage. On the assump- 
tion that we shall not get large supplies 
of cheap electricity (and on this we should 
agree), the only way of establishing 
electrothermal industries here is to use 
fuel to produce the high temperature 
required. 

In a significant passage, Mr. Bennett 
goes on to say: ‘“‘ The temperature of 
carbide production is about 2000°C., and 
at present this temperature is only 
obtainable in electric furnaces. Somewhat 
similar calculations apply to the manu- 
facture of ferro-tungsten, ferro-silicon, 
phosphorus, silicon carbide and graphite. 
. . . The question arises whether these 
very high temperatures could not be 
obtained without the use of the electric 
furnace. .. . Some of the promising alter- 
natives include: (1) Nearly theoretical 
combustion of coke with 19 to 20 per cent. 
CO,, giving an effective flame temperature 
of about 1900°C.; (2) the use of highly 
preheated air, giving temperatures of 
over 2000°C.; (3) the use of oxygen, 
giving temperatures up to 2500°C.; (4) 
the use of oxygen and high preheat, giving 
almost unlimited temperature possi- 
bilities.’” There, it would appear, is a 
subject worthy of investigation. But it 
is a moot point whether gaseous fuels 
would not be better than solid fuels for 
these purposes. Hydrogen and carbon 
monoxide have flame temperatures in air 
of about 2000°C.; with adequate pre- 
heating of gas and air much higher 
temperatures can be obtained. Mr. 
Bennett is to be congratulated on a 
masterly survey of the known poten- 
tialities of post-war research into the 
chemical utilisation of coal. 
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Over There 


fre splendid news of the liberation 
of Rome was followed almost imme- 
diately by even more stupendous events 
—the invasion of France across the 
English Channel. The first landings 
were by all accounts completely success- 
ful, thanks to the skill and courage of 
the Allied sailors, soldiers and airmen. 
Behind the greatest armada that has ever 
sailed the seas was the massive effort, 
spread over the four years which have 
passed since Dunkirk, as millions of 
British hands forged, in endless stream, 
the tools of victory. Over many months 
the weapons of victory have been tested 
and perfected, and a great weight of 
equipment lies ready to sustain our attack 
as it develops. As Professor Blackett said 
a fortnight ago, it is now up to our 
fighting men to make full use of these 
weapons—it is their courage and deter- 
mination that will settle the issue. It 
is up to the workers on the home front 
to see that nothing they need is lacking, 
and to meet every new demand that our 
fighting men make upon us. 


Devastated Laboratories 


HENEVER and wherever a Nazi 

has met culture during the Ger- 
man ocupation of Europe it has been 
his instinctive reaction, a reaction of 
which he has boasted openly, to release 
the safety.catch of his rifle. It has been 
part of Nazi policy to destroy centres 
of learning, and as our invasion forces 
advance the task of restoring labora- 
tories and scientific institutions in the 
liberated territories will grow in magni- 
tude and urgency. It is fitting therefore 
that just before D-Day the president of 
the Royal Society should have an- 
nounced a fund, ‘to be known as the 
Horace Darwin Fund, to _ provide 
apparatus and materials needed for the 
restoration of scientific research centres 
in the countries at present occupied by 
the enemy. Sir Henry Dale stresses that 
such help will be required on a very 
large scale. He also emphasises that the 
offer of it from this country would cer- 
tainly strengthen the bonds of collabora- 
tion with our own scientific community, 
and contribute to the promotion and 
maintenance of the ultimate European 
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NOTES AND COMMENTS 


settlement. The fund will be in the 
keeping of the Royal Society, for ad- 
ministration as soon as and as rapidly 
as the liberation of the occupied coun- 
tries, and the supply of the equipment 
required, make effective action possible. 
Contributions should be sent to the 
Treasurer of the Royal Society, Bur- 
lington House, London, W.1, 


Indian Research 


AST year a symposium on the post- 

war organisation of scientific re- 
search in India was held at Calcutta, 
and the broad outlines of the problems 
involved were summarised most ably in 
a speech by Sir S. S. Bhatnagar, 
Director of Scientific and Industrial Re- 
search. An abridgment of his speech 
was published in /. Sci. & Ind. Res., 
India (1943, 2, pp. 4-6), and in it, to 
begin with, are listed the main points 
which’ are to be considered before any 
useful plan can be made. Points which 
are of special interest as being peculiar 
to India arise partly from the fact that, 
thanks to the war, the country has been 
industrialised to a greater extent than 
ever before—though it must never be 
lost sight of that India is still vastly 
more concerned with agriculture than 
with any other form of industry. There 
will be available, however, a certain 
amount of structural steel and ma- 
chinery for emergency plants, and war- 
time surveys, especially of non-ferrous 
minerals, have revealed the existence of 
invaluable opportunities for starting new 
industries. A huge increase in the ap- 
plication of fertilisers will be required 
to increase the food supply, and at the 
same time a long-term fuel policy must 
be developed to cope with the looked-for 
extension of industrialisation. These 
points have had the attention of the 


Board of Scientific and Industrial 
Research for four years and plans 
have Already been’ prepared for 


establishing a National Chemical 
and a National Physical Laboratory, 
and Central Research Institutes for 
Glass and Silicates and for Fuel. 
Still more fundamental is the idea 
of founding a National Research Council 
of India, an advisory body  con- 
cerned with the planning of scientific 
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work, and the supply of trained person- 
nel. Sir Shanti ends his speech with 
the expression of the belief that the 
administration of research organisations 
should be left to scientists themselves, 
without any strangulating Government 
control, 


The Bombay Plan 


UBLICITY for the Bhatnagar 

scheme is all the more essential to- 
day in view of the attention that has 
been directed to the so-called ‘‘ Bombay 
Plan,” the work of eight leading Indian 
industrialists, all of whom are either 
supporters of the Congress Party or are 
strongly nationalist in politics. This 
plan involves the expenditure of a large 
sum of money on a 15-year scheme of 
development in agriculture, social ser- 
vices, and public works. It postulates 
the existence of a national Government 
exercising economic jurisdiction over the 
whole of India, and inevitably awakens 
misgivings, on political grounds, in the 
minds of those who do not see eye to 
eye with Congress. But, whatever its 
faults, it has had the salutary effect of 
awakening all parties to the necessity of 
putting forward some scheme for India’s 
future betterment, and the Moslem 
League has in view a plan of equally 
broad scope. The Central Government 
also has not been idle, and «surveys of 
trading and industrial possibilities have 
been made. The whole complex will, at 
the very least, form a sound basis for a 
full discussion of India’s future. Over 
all these rather optimistic plans, how- 
ever, hangs a cloud of warning, to which 
Professor A. V. Hill, M.P., F.R.S., 
recently returned from India, has 
directed attention. The people of India, 
rapidly rising in numbers, must be fed; 
there is a grave danger that the Bengal 
famine will not be an isolated phenome- 
non. Overmuch attention must not be 
focussed on industrial development foo 
soon to the detriment of agricultural 
research. India depends for her life on 
agriculture. and it seems to us that agri- 
cultural development must be the first 
consideration. Scientists should concen- 
trate on the improvement of fertility by 
all the means in their power; indus- 
trialists should think in terms of trans- 
port and distribution. If the people of 
India starve, there will be no one to run 
the new laboratories or factories. 


JUNE I0, 1944 
Scientific Liaison 


QO *X* reform, perhaps apparently a 
minor one, but one which can be 
taken in hand at once without any risk, 
is the improvement of scientific liaison 
between India and Great Britain and 
between India and the other Dominions. 
India has been quite needlessly cut off 
from scientific and technical information 
which would have been freely available 
to its representatives in England, if it 
had had any. Even the war has had 
little effect in strengthening the liaison 
between technical men in the United 
Kingdom and India, and there are still 
no scientific or technical representatives 
of India in this country. Visits of a 
number of scientists, including Sir S.S. 
Bhatnagar, and of three of the propo- 
nents of the Bombay Plan, are promised 
for this year; and it is to be hoped that, 
even if they do nothing else, they will 
press for the establishment of a perma- 
nent Scientific Liaison Office to be main- 
tained by the High Commissioner for 
India in London. 


Colonial Research 


RAPID succession of reports on 

the subject gives one the impression 
that the pulse of research into colonial 
problems is quickening. Hard on the 
heels of the first annual report of the 
Colonial Products Research Council (of 
which a summary appears on another 
page) comes the Colonial Research Com- 
mittee’s report. Perhaps the most 
interesting point in it is the announce- 
ment of a scheme for creating a cadre 
of scientists capable of investigating 
problems of importance to the colonies. 
The scheme 1s initiated with the provi- 
sion of 25 Colonial Research Fellow- 
ships, to be awarded on the recom- 
mendation of the Committee. Normally, 
these fellowships will be reserved for 
university graduates under 35 from any 
part of the British Commonwealth and 
Empire. Candidates, who must be re- 
search workers of some experience, 
should apply to the 
Colonial Research Committee, Colonial 
Office, Downing Street, London, S.W.1. 
The report also mentions the need to 
provide advice on industrial research, 
and hints at the likelihood of the 
D.S.I.R. being able to assist here. 


Secretary, the- 
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Coal and Chemical Industry 


The First J. Arthur Reavell Lecture* 


HE lecture which is here abridged is 

the first of a series established by the 
generosity of Mr. J. Arthur Reavell, whose 
pioneer work in many branches of chemical 
engineering is known throughout the world. 
Mr. Reaveil, as the lecturer stated in his 
foreword, has contributed greatly to the 
progress of coal research and it is therefore 
fitting that the first lecture in the series 
should have as its subject ‘‘ Coal and 
Chemical Industry.’’ 

In his introductory remarks, Mr. Bennett 
stressed the outstanding importance to man 
of the element carbon, and he divided 
the carbon distributed on the Earth’s sur- 
face into ‘‘ static’? and ‘*‘ dynamic”’ car- 
bon. ‘The former includes the carbon in 
limestone and other rocks, in sea-water, and 
in the atmosphere. Dynamic carbon is that 
contained in coal, petroleum, timber, and 
foodstuffs. Mr. Bennett gave comprehen- 
sive figures of annual carbon consumption, 
and of world energy consumption in terms 
of the coal equivalent. Of special interest 
was his division of the sources of energy 
into two categories, which could be likened 
to capital and income. When we use coal 
or petroleum, we are drawing on our stored- 
up reserves; food, timber, and water-power 
are currently produced and renewed. 

In a brief history of coal utilisation, the 
lecturer showed that the appearance of coal 
as a dominant factor in human life was a 
comparatively recent event. In a period of 
some 200 years the ‘‘ classical processes ”’ 
of coal-utilisation were developed within the 
first 150, whereas during the last 50 years 
the dearth of really new developments in 
coal-utilisation was most marked—a situa- 
tion not unconnected with the rise of the 
petroleum industry. The majority of such 
processes as have been developed recently 
have aimed either at deriving liquid fuels 
from coal or at enabling coal to replace 
liquid fuels directly. A successful oil-from- 
coal process must rely on local market con- 
ditions, or on artificial support (subsidies 
or import duties), or it must make, simul- 
taneously with the liquid fuels, other pro- 
ducts of such value as to offset the expendi- 
ture and ioss. 


Processes of Coal Utilisation 


In the chemical industry the ‘‘ heavy’ 
sections are concerned with coal mainly as 
a source of energy, the ‘‘ fine ’’’ sections re- 
quire it mainly as a source of organic com- 
pounds. Coal-using processes may there- 





* Abridged from the first J. Arthur Reavell Lecture, 


delivered by Mr. J. G. Bennett, Director, B.C.U.R.A., 
at the 22nd annual meeting of the Institution of Chemical 
Engineers, in London on April 14. 


fore be classified according to two factors. 

The first turns on the extent to which the 

carbon structure of coal is preserved, modi- 

fied, or destroyed. The second is the use 
made of the energy of combustion, bearing 
in mind always that the ultimate fate of 
carbon in its dynamic forms is to revert to 
the static carbon dioxide or carbonates, 
with the liberation of thermal energy. In 
classifying coal-using processes it is neces- 
sary to recognise that the energy derived 
from combustion is used to bring about 
changes in the carbon structure of coal 
itself, or to induce physical or chemical 
change in other materials. Making use of 
these distinctions, it is possible to define the 
following six groups of coal-using processes 

(1) ‘Lhe coal substance is substantially pre- 
served. High temperatures not used. 

(2) The coal substance is modified, but not 
completely destroyed, by treatment with 
chemical reagents. High temperatures 
not used. 

(3) The coal substance is modified but not 
destroyed, the principal agent being 
thermal energy. High temperatures 
used, 

(4) The coal substance is completely dis- 
rupted by chemical agents. High tem- 
peratures not used, 

(5) The coal substance is completely dis- 
rupted in one or more stages and the 
resulting product used as a chemical re- 
agent. High temperatures used. 

(6) The coal substance or modified coal 
substance is used solely as a fuel and 
the carbon converted as completely as 
possible to carbon dioxide. 

One useful consequence of classifying 
coal-processing methods in this manner is 
that our attention is directed to the fact 
that at the present time the more violent 
processes dominate the field. Coal has been 
and still is used almost exclusively as a 
source of energy. About 95 per cent. of all 
coal mined in Great Britain is used in this 
way. Of the remaining 5 per cent., nearly 
the whole is coke used as a reducing agent 
in the blast furnace, which is an “ ultra- 
violent process. We have hardly any 
examples of processes in which coal is used 
without some kind of violent treatment. 
This appears the more strange when we 
compare coal with other carbon materials 
such as wood or textiles. Coal has so long 
been used almost exclusively as a fuel that 
it scarcely seems to have occurred to people 
that it might be used without being burned, 
or, at ariy rate, broken down by heat. There 
has also been a remarkable absence of pro- 
cesses developed on a commercial® scale in 
which coal is made to enter into chemical 
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reactions other than those of combustion. 
By reviewing coal processes with the help 
of the foregoing classification, we may be 
enabled to see better the possibilities which 
coal research holds for the chemical indus- 
try. 

Non-Destructive Processes 


The use of coal as a constructional mate- 
ria] is at present virtually unknown, and 
since it is well known that coal has remark- 
able plastic properties, it is the more sur- 
prising that research has not been seriously 
directed to the utilisation of these proper- 
ties for making moulded articles direct from 
coal. Carbon can form materials of great 
strength and with a wide range of elastic 
properties in the form of high polymers; 
and coal itself is certainly a high polymer, 
although we have not yet succeeded in iden- 
tifying the monomeric units. It is, there- 
fore, not unreasonable to hope that new 
and important uses for coal may be dis- 
covered in the form of processes which leave 
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petrological constituents can be regarded as 
a process of the first group. Each of these 
components appears to have a well-defined 
chemical behaviour, and if means of separ- 
ating them can be developed certain of the 
components may prove to have special value 
for chemical processing. 

There is a considerable scientific litera- 
ture dealing with the treatment of coal with 
organic solvents, and with the usual chemi- 
cal reagents; but no single process of com- 
mercial importance has yet emerged. 


Solvent Extraction 


The use of solvent extraction or disper- 
sion may aim either at the separation of the 
inorganic and organic constituents of coal 
or at the partial breakdown of the latter into 
simpler compounds. of commercial value. 
Bituminous coal can be separated by the 
so-called ‘‘ rational analysis’’ of Wheeler 
and Francis into proximate chemical com- 
ponents, and a scheme of separation, sug- 
gested by Seyler, is shown in Table I. 


TABLE I.—FRACTIONATION OF CoaL BY SOLVENT EXTRACTION 
Coal 


Benzene pressure extraction 





Insoluble ulmins and resistant 
plant remains (plant skins and fusain) 


Oxidation ie) a or reagents) 





| 
Alkali-soluble Alkali-insoluble 
humic acids 


(regenerated ulmins) 


Soluble resins and hydrocarbons 


(a) “ Plant skins ” (spores and cuticles, exinites) 
(6) Highly “ carbonised ” materials, fusain components. 


The resins and hydrocarbons can be fractionated, if desired, in a variety of ways, but this is not part of the 


normal “ rational analysis.” 


the carbon structure to a great extent un- 
attacked. From the point of view of the 
chemical industry, such developments 
would have a double interest: cheap mate- 
rials should be forthcoming with high 
chemical resistances which would be of 
value in chemical engineering; and the new 
processes themselves would be an addition 
to the range of chemical manufactures. 

{f substantially the whole of the coal sub- 
stance could be directly converted into 
strong, solid materials, with strength and 
elastic properties equal to those of existing 
resis, and given the favourable prices 
which it should be possible to realise, an 
entirely new outlet for anything from 4 to 
8 million tons of coal a year could be 
created, and we should save imports of 
timber and iron ore to the value of £10 to 
£20 millions a year. In this direction there 
is clearly a research objective of the utmost 
importance for both the coal and the chemi- 
cal industries. 

The separation of bituminous coal into its 


In practice the solvent fractionation of 
coal would be combined with ash separa- 
tion, as in the Pott-Broche process, one of 
the few developments which have reached 
the commercial stage. This process uses 
coarsely ground bituminous coal extracted, 
under pressure, with a mixture of tetralin 
and naphthalene with tar acids. The re- 
sulting extract, which contains 90 per cent. 
of the original coal substance, has a high 
hydrogen content and is said to be easy to 
hydrogenate to give an 80-octane motor 
spirit. A 29-ton-per-week plant was in- 
stalled in Germany before the war, the 
product being intended for extensive trials 
in the Bergius plant. The process is now 
reported to be used in Germany on a large 
scale, 

The Uhde' process is on the border-line 
between Groups (2) and (3), for it operates 
at temperatures between 390° and 400°C., 
at which pyrolysis of the coal substance 
sets in. A high pressure (400 atm.) is used, 
and the process gives mainly acids and 
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aromatic hydrocarbons, of which about 
60 per cent, are liquid or gaseous. 

The oxidation of bituminous coals under 
carefully controlled conditions gives a mix- 
ture of alkali-soluble and alkali-insoluble 
compounds, namely, ulmins and resistant 
plant remains, exinites and fusain compon- 
ents. The treatment of coal with chlorine? 
has important possibilities which, probably 
from lack of financial resources, have not 
been fully explored. 

A survey of this field gives one the im- 
pression that the techniques used by the 
investigators have not been adequate and 
that the discouraging results have led to a 
general abandonment of work. Recent ad- 
vances in organic chemistry have, however, 
made available methods of attack so varied 
and so specific in their action that it is 
legitimate to expect that a fresh start, made 
with adequate resources, may have very 
important results. Coal treated in these 
ways may well become an essential source 
of “ humus substitute ’’; and colloid chem- 
istry and biochemistry will have contribu- 
tions to make. 


High-Temperature Processes 


The importance of coal carbonisation 
needs no stressing. Some 40 million tons 
annually are carbonised at atmospheric 
pressure in coke ovens and gas works. The 
high-temperature processes predominate, 
being responsible for 98 per cent. of the 
coal carbonised in Great Britain. Processes 
at pressures greater than atmospheric, under 
reduced pressure, and in organic solvents 
are almost entirely in the experimental or 
development stage as far as, at any rate, 
Great Britain is concerned. In carbonisa- 
tion at atmospheric pressure, the yields of 
different compounds are markedly influenced 
by the temperatures used. For the purposes 
of the chemical industry, the interest in 
coal carbonisation turns mainly upon the 
character of the coal-tar products. These 
are mainly aromatic hydrocarbons, phenols, 
and bases. Chémica] industry and agricul- 
ture derive about half of their ammonia re- 
quirements and about one-fifth of their sul- 
phurie acid from coal carbonisation. A\l- 
though upwards of 200 different compounds 
have been identified in coal tar, the great 
majority of these are either present in such 
small quantities or have so low a commer- 
cial value that they play no significant part 
in chemical industry. Coal gas contains 
constituents of great potential value to the 
chemical industry, and Levinstein® has re. 
cently urged that the recovery of ethylene 
should be regularly practised. He argues 
that ethylene has now become one of the 
most important raw materials, and we have 
no satisfactory alternative supplies in this 
country. He also, rather more doubtfully, 
suggests that the methane recoverable from 
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coal gas could be better used as a chemical 
raw material than as a fuel, 

It is unnecessary to elaborate further the 
picture of coal carbonisation and coal-tar 
refining. The facts are widely known and 
have frequently been compared disparag- 
ingly with those of petroleum refining. ‘If 
coal is regarded as a raw material from 
which high-value chemical products are to 
be derived, it must certainly be admitted 
that the process @f coal carbonisation is 
extremely crude. Since, however, the aim 
of carbonisation is to produce improved 
fuels, coke and gas, the fact that the yield 
of chemical raw -materials is low is not a 
fair justification for criticism. Neverthe- 
less, for the purpose of our present inquiry, 
the essential question is whether the pyro- 
lysis of coal could, under appropriate con- 
ditions, be made to yield a larger range of 
more valuable products. 

In order to angwer this question it is 
necessary to consider the chemical composi- 
tion of coal and the various carbonisation 
systems summarised at the beginning of this 
section of the lecture. Though mainly aro- 
matic in character, coal must contain a 
proportion. of the aliphatic groups, as is 
shown by the quantity of paraffins obtained 
from low-temperature carbonisation. With 
such a material, it should not be beyond 
the powers of the organic chemist to recover 
more than 1 per cent. or 2 per cent. of the 
simpler hydrocarbons, phenols and bases 
and to make less gas and polycyclic hydro- 
earbors of little value and, above all, less 
coke. 

The petroleum chemist no longer relies 
solely on fractional distillation, but uses 
catalytic cracking, polymerisation, isomeri- 
sation and the other powerful and delicate 
techniques. Compared with these develop- 
ments coal carbonisation and coal-tar distil- 
lation are primitive and crude. Scientific 
research into petroleum refining during the 
past 20 years has been conducted on at least 
100 times greater scale than research. into 
the production of tars by coal distillation, 
including all the work that-has been done 
on low-temperature carbonisation methods. 
The result is that modern petroleum refining 
yields 80 per cent. to 90 per cent, of valu- 
able products, while less than 1 per cent. of 
the non-gaseous products of coal carbonisa- 
tion are worth more than £3 per ton at 
1938 prices, 

A Coming Change 


So long as coal carbonisation is conceived 
mainly in terms of the production of fuels, 
there is little incentive to increase the yield 
of hydrocarbons and to meet the other needs 
of the chemical industry. There are, how- 
ever, important developments coming into 
view as a result of the far-sighted research 
policy of the British gas industry. The Gas 
Research Board is working out processes 
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of coal gasification which should certainly 
lead to a great change in the yield of by- 
products and in their value to the organic 
chemist. The potential value to British 
industry of these advances is incalculable, 
but they do not by any means exhaust the 
possibilities of research into the heat-treat- 
ment of coal. So far as is known, the prim- 
ary aim of the Gas Research Board investi- 
gations is to give increased flexibility to gas 
manufacture and to solve the problem of 
coke disposal. The conversion by heat- 
treatment of coal into products of value to 
chemical industry is an objective which has 
not vet received attention on a scale com- 
mensurate with its importance. 

Reference has already been made to the 
distillation of coal from an oil dispersion, 
as is done in the Uhde' and Knowles‘ pro- 
cesses, but even these are little more than 
promising guesses, and not the result of 
systematic research. Tlge whole group of 
processes involving partial disruption of the 
coal substance by heat and by the applica- 
tion of energy in other forms requires re- 
search on lines which will break new ground 
and open up new methods of treatment. 
Scientific research is only one aspect of the 
matter, for new processes will almost cer- 
tainly be more costly than simple carbonisa- 
tion and their justification will lie solely in 
the commercial value of the products they 
vield. 

Chemical Disruption 


The processes of the fourth group are 
essentially chemical in character. The coal 
substance is attacked by an agent which 
lestroys the bonds that hold it together as a 
solid. A typical example is hydrogenation 
by the Bergius method. The process of 
hydrogenation, so far from consuming 
energy, actually liberates heat. At the 
same time the process is wasteful because it 
involves the use of large quantities of ex- 
pensive hydrogen and because the capital 
charges are heavy owing to the extremely 
high pressures employed. The effect of 
hydrogen is, no doubt, to destroy the oxygen, 
sulphur, and nitrogen bonds which hold the 
coal substance together, so that in place of 
a solid the product is a mixture of liquids 
and gases, and in place of the raw coal con- 
taining 15 per cent. to 20 per cent. of oxy- 
sen and other elements we get hvydrocar- 
bons virtually free from oxygen sulphur and 
nitrogen. Regarded as a method of pro 
ducing liquid fuels from coal in competition 
with petroleum, the hydrogenation process 
ean scarcely be economic. It requires 
several tons of coal to make 1 ton of good 
motor or aviation spirit, as compared with 
less than 1.1 to 1.2 tons of crude oil needed 
in a modern oil refinery. There are many 
possibilities of research on lines guite out- 
side those hitherto followed in the develop- 
ment of the Bergius patents. It must not 
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be forgotten that the very existence of the 
hydrogenation process is a _ safeguard 
against an undue rise in liquid fuel prices 
in countries poor in oil ‘but rich in coal. 
If the price of petrol (without tax) were to 
rise to ls. 6d. per gallon and coal to be 
available at 30s. per ton, it would be econo- 
mical, even with. present-day technique, to 
make petrol from coal by hydrogenation. 


Oxidation of Coal 


Although hydrogenation is likely to be 
the most interesting type of process in this 
group, there are also possibilities along the 
lines followed by Bone and others® in regard 
to the oxidation of coal by permanganate 
or other strong agents to benzene varboxy- 
lic acids. Bone and other research workers 
were mainly concerned with establishing the 
constitution of coal, and do not seem t 
have been interested in finding products of 
possible commercial value. As _ things 
turned out, they achieved only partial suc- 
cess. ut because a particular line of re- 
search has failed in the past, it is quite 
wrong to assume that it is not worth fresh 
investigation at a later date when more re- 
fined technical methods are available. This 
is particularly the case with coal chemistry, 
for we have methods of studying coal] to-day 
of which the earlier geveration of investi 
gators knew nothing, 

The progress of industrial research depends 
upon advances in the basic techniques de- 
veloped by pure science, and we are still 
only at the beginning of an understanding 
of the physical and chemical behaviour of 
solids. It is usually overlooked that the 
greater part of our knowledge of changes 
in the properties of matter refers to the 
reactions of gases and liquids. A further 
difficulty of an equally fundamental charac- 
ter lies in the fact that coal is one of the 
few natural products which have so far 
defied the attacks of the organie chemist. 
For at least a century chemists have been 
trying to understand how coal is put to- 
gether and how, therefore, it can be taken 
apart. It is only very recently that it has 
become clear that this kind of investigation 
must fail, and why. The discussion at the 
Conference held at the Royal Institution 
last June made it clear why the organic 
chemist had been unable to solve the riddle 
of coal, and why we should make use of the 
new instruments of physical chemistry, col- 
loid science, and coal petrology. We are 
only at the starting point of modern coal 
research, and it will be several years before 
we reach the stage at which new develop- 
ments on a large scale can be expected. 

There are almost unlimited possibilities 
in this fourth field of coal treatment—essen- 
tially chemical methods of breaking coal 
down to simple organic bodies—provided 
that the necessary chemical research is 
placed on a proper footing and it is empha- 
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sised that the objective is to develop new 
products of high commercial value and not 
merely liquid fuels. 


High-Temperature Disruption 


In the fifth group of processes there are 
two principal sub-groups :— 

(a) Processes involving complete disruption 
of the coal substance to simple chemi- 
cals which readily undergo further 
reaction, 

(b) Processes in which the coal substance 
is completely disrupted, serving simul. 
taneously as a source of energy and as 

* a chemical reagent. 

The best-known process of the kind is 
that due to Fischer and Tropsch, in which 
coke is completely gasified with steam to 
give a mixture of carbon monoxide and 
hydrogen, and the proportions are adjusted 
by a catalytic conversion. The resulting 
so-called *‘ synthesis gas’’ is then passed 
over nickel or cobalt catalysts, suitable pre 
cautions being adopted to remove the heat 
of reaction, when a mixture of hydrocar- 
bons, called by Fischer ‘‘ Kogasin,’’ is pro- 
duced. According to statements in the 
German technical press, the process has 
recently been greatly improved, and now 
produces not only straight-chain paraffin 
hydrocarbons, but also the more valuable 
isomeric forms. The principal defect of all 
these processes is that they are wasteful of 
the coal substance. About half the coal is 
lost in making synthesis gas, and only part 
of the synthesis gas itself is turned into 
liquid products. The main source of loss 
in each case is the conversion of carbon 
to carbon dioxide, and of hydrogen to 
water. In consequence of these losses it 
takes several tons of coke to produce 1 ton 
of liquid and solid hydrocarbons. 

The objeetive for future research must 
be, first and foremost, the elimination of 
this waste. As compared with the 30 to 
40 per cent. yield of high-value hydrocar- 
bons from coal by _ present’ synthetic 
methods, modern petroleum refining gives 
something like 80 per cent, of desired pro- 
ducts from crude oil. When the fact that 
crude oil at the well is actually cheaper 
than coal at the pithead is taken into ac- 
count it becomes evident that there is little 
hope of synthetic fuel-oil processes becom- 
ing established so long as there is this great 
disparity in efficiency. 

The processes of the second type are 
those in which coal is used simultaneously 
as a chemical reagent and a source of 
energy. By far the oldest and most im- 
portant of such processes is the smelting of 
metals. ‘Twenty million tons of coal a year 
are used for making blast furnace coke in 
Great Britain alone. In the blast furnace, 
the coke is both a chemical reagent and a 
source of energy. In the same basic group 
are the processes for the manufacture of 
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carbides, of which the most important in 
terms of tonnage is calcium carbide for the 
manufacture of acetylene. In this case, 
however, the necessary energy cannot be 
obtained directly from coal, and it is neces- 
sary to generate electricity in order to 
achieve the high temperatures required. 
This process, therefore, properly falls to be 
considered in the next group, in which the 
use of coal is primarily or solely to supply 
energy. It is, however, important to note 
that the manufacture of calcium carbide in- 
volves a serious wastage of coal, for it takes 
12 to 14 tons of coal and coke to make one 
ton of pure acetylene via thermally gener- 
ated electricity. 

The basis of these coal-using processes is 
the commercial value of the product ob- 
tained. Where this can be sold at a high 
price, the losses inherent in the process can 
be faced with equanimity. When, however, 
it is a question of competing with petroleum 
derivatives, the economic factor assumes a 
decisive importance. Research must there- 
fore be directed at least as much to the 
physical problem of conserving the energy 
as to the chemical problem of controlling 
the product. 

In plauning a scheme of research into the 
manufacture of synthetic products from 
coal, the aim is to produce a sufficient pro- 
portion of high-value materials to raise the 
total financial return of the process to a 
level which will make it economic without 
undue increase in the capital or operating 
costs. 


Coal as a Source of Energy 


The sixth and last category of coal utilisa- 
tion processes comprises those in which the 
whole of the coal substance is discarded as 
carbon dioxide, water vapour and other 
oxides, and only the heat of combustion is 
turned to account. There are three chief 
ways in which this is done: 

(a) Heating of product by the combustion 
gases: (1) direct; (2) producer gas. 

(b) Generation of steam: (1) Steam used 
for chemical processes; (2) steam used for 
heating only. 

(c) Generation of electrical or mechanical 
eliergy. 

The chemical reactions in which energy 
derived from coal is used in one of these 
three ways cover not only almost the whole 
field recognised as the chemical industry 
proper but also many other processes. In 
each case the efficient production and utili- 
sation of heat has a more or less important 
influence on economy. Table II shows the 
approximate coal consumption of some of 
the main industrial groups in which chemi- 
cal processes are used and the overall 
thermal efficiency where this is known. The 
figures given are not more than a fair at- 
tempt to give an idea of the order of fuel 
consumption involved, and it is hoped that 





548 THE CHEMICAL AGE JUNE 10, 1944 J 
the chemical industry will turn more of its low voltage. the industrial consumer re- f elec 
attention to this aspect of process economy. ceives only about 18 per cent. of the energy | sion 
In the chemical industry proper there are theoretically obtainable from the coal.* Not f— ¢0a! 
many processes involving large energy con- only does the generation of electricity in | tive 
sumption—such as lime-burning, and _ the present-day plant sacrifice some 80 per cent, — seer 
manufacture of primary materials such as of the thermal value of the coal, but it also } @ b 
ammonium sulphate, soda ash, chlorine, and involves the loss of what might be called — low: 
calcium carbide. In all cases the problem chemical value. Even the meagre yield of [| c0@ 
for research and technical development valuable chemicals obtainable by carbonisa- | iten 
divides into two parts. The first is fuel tion is sacrificed when coal is burned in a § hyd 
economy in its broadest sense, and the present-day power station. The e of — hig! 
second is the discovery of new processes energy in the form of electricity is thus — and 
which are inherently more efficient. A full doubly wasteful of our coal resources. It § pow 
ent 
TaBLe I].—FvuEL Consumption OF A FEW TypicaL INDUSTRIES IN WHICH CHEMICAL cor 
OPERATIONS ARE USED tior 
Annual Fuel Thermal cos! 
Consumption, consumption efficiency mui 
tons (1935) per ton product % - 
1. Artificial and natural silk... mn 611,000 7 to 26 tons <10 A 3 
2. Brewing and malting ... 711,000 11 cwt. Very low tall 
3. Brick and fireclay 4,636,000 Bricks: 2 to 4 cwt. 2 to 5 one 
Fireclays: 11 cwt. aa 
4. Biscuits 101,000 4 to 9 cwt. 4to5 on] 
5. Chemicals, dy estufis and drugs 3,029,000 Too much variation — cad 
to permit average of 
figures to be given wg 
6. Cement 1,960,000 4 to 6 cwt. 40 to 50 Va 
7. Cocoa and confectionery 247,000 4 to 12 cwt. 4to 5 
8. Distilling (spirit) 201,000 18 ewt. — 
9. Fertilisers and - 194,000 8 ewt. — 
10. Glass... 887,000 1} tons 10 val 
ll. Lime . 1,400,000 4 cwt. 20 to 50 bre 
12. Paper (1938) 2,501,230 20 cwt. 48 sta 
13. Petroleum refining... 2,089,000 _ — sta 
14. Soap, candles and perfumery 596,000 12 ewt. — ele 
15. Sugar, and glucose 1,063,000 24 ewt. — 
discussion of the possibilities involved involves a loss, on the one hand, of energy, | tio 
would be equivalent to a _ review of and on the other, of chemical materials. [ co! 
the whole field of chemical industry and That the electrical industry has grown up |; sta 
would go far beyond the limits of the pre- and enjoys an outstanding prosperity not- [| all 
sent lecture. There is, however, one ques- withstanding these difficulties, is due to the § be 
tion of much importance from the point of very high price the consumer is prepared to f of 
view of our future as a nation in the coming pay for the advantage of using energy in § kV 
age of chemical progress. This refers to the so convenient a form as electricity. Never- — mz 
prospects of our being able to develop those theless, when we switch on the electric — wa 
chemical processes which normally depend power we must remember that its use in- — mz 
for their economic success upon cheap and volves the consumption of about six times §— we 
abundant supplies of electrical energy. the amount of coal that would be fF sts 
Although the greater part of the world’s needed if owe could employ’ the j ba 
electric power is derived from coal the whole of the heat of combustion directly. | th 
cheapest source of supply for continuous This stubborn fact sets limits to the possible § po 
use is at the hydro-electric station adjacent use of electricity for industrial purposes | G: 
to large water catchments. Starting from under present conditions. It is unlikely } pr 
coal, the production and use of electricity that district heating and other methods of § !a: 
is a terribly wasteful form of energy con- utilising power-station waste heat will § ob 
version. It is well known that in the aver- materially reduce the cost of electric sup- [| st: 
age power station only about one-fifth of ply, for the capital charges will ,largely | It 
the energy combustion of the coal is con- absorb the fuel saving. ab 
verted to electrical energy. There are, however, extraneous considera- } el 
Although certain power stations exceed tions, and in order to assess the prospects [| th 
28 per cent., the average overall efficiency of establishing new electrochemical pro- he 
of electrical generation for the whole of cesses in this country we havéto consider f— th 
Great Britain is under 22 per cent., and the basic cost of electrical generation. This § in 
after allowing for the losses involved in can be split up into two components: (a) th 
‘ransmission and in transforming down to the cost of the energy to be converted into — in 





44 


Te- 
lergy 
' Not 
y in 
cent, 


alled 
ld of 
nisa- 
in a 
> of 
thus 


nal 
Icy 


uo 
<4 


Gr 


ergy, 
rials. 
n up 
not- 
> the 
2d to 
ry in 
ever- 
ctric 
e in- 
times 
be 
the 
sctly. 
sible 
poses 
ikely 
is of 
will 
sup- 
rgely 


dera- 
pects 
pro- 
sider 
This 
(a) 


into 





JUNE I0, 1944 


electricity, and (b) the cost of the conver- 
sion. In order to appraise the position of 
coal we must take into account the alterna- 
tive of water power, since at first it might 
seem that with water available for nothing, 
a hydro-electric station should always give 
lower costs than a thermal station where 
coal, though cheap, represents a definite 
item in the cost. As a matter of fact, 
hydro-electric stations are always much 
higher in capital cost than thermal stations, 
and the capital charges, after a certain 
point, can become so high as to wipe out 
entirely the advantage of free water. In 
comparing hydro- electric witlr thermal sta- 
tions it is not sufficient to calculate only the 
cost of the direct installations, but account 
must also be taken of such factors as trans- 
port facilities and distance from markets. 
A hydro-electric scheme in a remote moun- 
tain district may require large-scale civil 
engineering works in the form of harbours 
or roads and railways. These difficulties are 
only removed when a hydro-electric project 
can be planned to include the establishment 
of new consuming communities in the area, 
as was done in the case of the Tennessee 
Valley Authority. 


Comparison of Costs 


Hutt6n and Roskill’ showed, in a most 
valuable analysis made just before the out- 
break of the present war, that if a therinal 
station could be built at £15 per kW in- 
stalled, it could just compete with a hydro- 
electric station costing £50 per kW in- 
stalled, provided coal costing 20s. a ton was 
used. Now, the cost of hydro-electric sta- 
tions varies enormously according to the 
conditions of the site. The first great 
station to be built in this county was natur- 
ally erected on the most favourable site to 
be found—at Kinlochleven, where the cost 
of construction was under £30 per installed 
kW. The West Highlands scheme is esti- 
mated to cost £52 per installed kW at pre- 
war contracting costs. Gibson has esti- 
mated that the Severn Barrage scheme 
would have cost about £60 per kW in- 
stalled. This figure was calculated as far 
back as 1920, when costs were much lower 
than they are to-day. These figures are im- 
portant because they show that, as far as 
Great Britain is concerned, there is little 
prospect of getting electric power on a 
large scale at cheaper rates than can be 
obtained from thermal stations, and thermal 
stations involve a very serious waste of coal. 
It is therefore unlikely that we shall be 
able to compete successfully as regards 
electrochemical processes in countries where 
the capital charges on hydro-electric plant 
have been low per kW installed or where 
the cost has been heavily subsidised by low- 
interest loans from the State. As against 
this, Roskill has rightly emphasised the 
importance of taking delivered rather than 
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ex-works costs into account. This applies 
particularly to hydro-electric plants in re- 
mote parts of the country, where ancillary 
facilities, such as harbours, railways and 
roads should be added to the basic cost. 

Quite apart from considerations of cost, 
it must be borne in mind that the total 
hydroelectric potential of Great “Britain, 
including all feasible inland tidal schemes, 
is only a small proportion of the capacity 
of thermal stations already in being. Ac- 
cording to Energiequellen der Welt, our 
potential is 850,000 h.p. of which slightly 
under one-half had been developed by 1935. 
The World Power Conference _ statistics 
give an installed capacity of generators in 
‘authorised ’’ hydro-electric plant of 
238,000 KVA. 


Electrochemical Industries 


These factors must be taken into account 
in assessing the value of large-scale electro- 
chemical plant in this country. The recent 
report of the Select Committee on National 
Expenditure has raised doubts whether the 
electrical production of magnesium in this 
country is likely to compete with that of 
American and Continental sources. The 
same applies to calcium carbide. The prob- 
able average practice for carbide manufac- 
ture in this country would require 
4500 kWh and 1 ton of coke for 1 ton of 
80 per cent. carbide. This is equivalent to 
some 14 tons of coal per ton of pure acetyl- 
ene, or a carbon conversion efficiency of 
8 per cent. This represents a very serious 
loss, which would handicap a chemical in- 
dustry that was obliged to rely on home- 
produced carbide as a raw material. The 
temperature of carbide production is about 
2000°C., and at present this temperature 
is obtainable only in electric furnaces. 
Somewhat similar calculations apply to the 
manufacture of ferro-tungsten, ferro-silicon, 
phosphorus, silicon carbide, and graphite, 
all of which require large quantities of 
energy. The question arises whether these 
very high temperatures could not be ob- 
tained without the use of the electric fur- 
nace. There are outstanding prospects for 
coal research in this direction. Some of 
the promising alternatives include: 

(1) Nearly theoretical combustion of 
coke with 19 per cent. to 20 per cent. CO,, 
giving an effective flame temperature of 
about 1900°C. 

(2) The use of highly pre-heated air, 
giving temperatures of over 2009°C. 

(3) The use of oxygen, giving tempera- 
tures up to 0°C, 

(4) The use of oxygen and high pre-heat, 
giving almost unlimited temperature possi- 
bilities. 

Reseafch in progress shows that (1) and 
(2) should be capable of realisation in the 
near future. The use of oxygen in place 
of air, or oxygen enrichment up to 60 or 
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80 per cent., opens up possibilities which 
have been insufficiently appreciated hither- 
to. The cost of oxygen will be a decisive 
factor. Contrary to statements which have 
been widely published, it does not appear 
that the Kapitza method will lead to re- 
duced power consumption as compared with 
the normal process. There are, however, 
considerable possibilities in the use of com- 
bined systems where mechanical energy can 
be obtained at relatively low cost. These 
should make it possible to obtain an 80: 20 
oxy-nitrogeu, which could be used to pro- 
duce very high temperatures. It is also 
possible that electrolytic production could 
be made economic as an off-peak load if 
markets could be found for quantities of 
oxygen equivalent to those for hydrogen. 


Furnace Research 


The problem of dispensing with electri- 
city depends not solely upon the generation 
of high temperatures, but even more upon 
the construction of furnaces in which they 
can be used. This is a task of refractories 
research, and many years ago Hutton urged 
that research into ‘‘ super-refractories ”’ 
should be regarded as urgent. There are 
several oxides, carbides, and silicates 
which will withstand temperatures ¢xceed- 
ing 2000°C., and carbon itself is the most 
refractory material of all, keeping its solid 
form up to temperatures well above 3000°C. 
The engineering problems of very high- 
temperature chemistry, apart from the elec- 
tric furnace, are largely new and unsolved, 
but there is no reason to suppose them in- 
soluble. In any event, developments in 
these directions are more likely to provide 
British chemical industry with cheap acetyl. 
ene aud other vitally important raw mate- 
rials than the orthodox electric-furnace 
methods. It is also necessary to remem- 
ber that the last word has not been 
said on the subject of electrical generation 
from coal: we may yet find it possible to 
avoid the losses inherent in the heat-engine 
eycle and generate electricity directly. 
Apart from these ultimate possibilities, re- 
ference should be made to the gas or pow- 
dered-coal_ direct-fired turbines. It is, 
however, very doubtful whether these sys- 
tems will radically change the position, for 
they are not exempt from the losses inher- 
ent in the heat-engine. 
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New Colour Index 
Loose-Leaf Form Adopted 


Ir a special meeting of the Manchester 

section of the Society of Dyers and 
Colourists on May 12, with Dr. H. A. 
Thomas, B.Sc., F.1.C., in the chair, the 
compilation of the new Colour Index and 
the form of its presentation were discussed. 
Among the contributors to the discussion 
were Messrs. E. B. Adams, M.Sc., F.i.C. 
(English Sewing Cotton Co., Ltd.), N. 
Hamer, A.M.C.T. (Turnbull & Stockdale, 
Ltd.), O. S. Rhodes, M.Sc., A.I.C. (Tootal 
Broadhurst Lee Co., Ltd.), G. 8. J. White, 
B.Se. (U.C.1., Ltd., Dyestuffs Division), 
A. W. Doyle (Department of Textile 
Chemistry, Manchester College of Téch- 
nology), and J. D. Webster (Calico 
Printers Association, Ltd.) . 

The first Colour Index, published in 1924, 
constituted the first collection of informa- 
tion concerning dyestuffs in an unbiassed 
form in the English language. It was not 
competitive with Schultze, but it did sup- 
ply a long-felt want at the time. It con- 
tained much unusual information, espe- 
cially with regard to constitutions and the 
equivalents of dyestuffs produced by- differ- 
ent manufacturers. In addition, it became 
the means by which the Society of Dyers 
and Colourists evolved from a local indus- 
trial and technical society to the status of 
an accepted world-wide authority on dye- 
stuffs, their uses and manufacture. There 
were no copies of it now available for the 
general public, although there were still a 
few stored away for emergency purposes. 
The Publications Committee of the Society, 
therefore, decided to proceed with the pub- 
lication of a new Index; and it was resolved 
that the new volume should contain more 
information regarding the properties and 
uses of dyestuffs, and be much less con- 
cerned with their process of manufacture. 
It was suggested that the new work should 
be supplied in a loose-leaf form, which 
would enable subscribers interested in only 
a narrow range of products to purchase 
merely those parts they needed, and would 
facilitate the assembling of: their required 
information in amy desired order. 

It was suggested that dyestuffs should 
be referred to by serial numbers, though 
the old Colour Index number would be 
stated also. The new volume would be an 
authority on the fastness of dyes, and, pos- 
sibly, their uses, and particularly with re- 
gard td fastnesses to light and washing. 
Almost no non-textile uses were mentioned 
in the old Index. Anything in the way of 
advertising or boosting would be carefully 
avoided, and an important consideration 
was that, being in card index form, it 
could be kept consistently up-to-date. 
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A.C.S. Meeting at Cleveland 


Summary of Industrial Division’s Papers 


HE Division of Industrial and Engineering 
Chemistry of the American Chemical 
Society held a five-day conference in Cleveland, 
Ohio, in April. Abstracts of some of the papers 


then presented have now reached us. One of 
the most interesting sessions discussed the 
chemical outlook for the post-war period. 


Foreign trade was the subject of one of the 
papers, and the speaker, Mr. J. B. Glenn, 
president of the Pan American Trust Co., New 
York, suggested that the largest expanding 
markets would lie in Latin America and the 
Far East, where former Axis-controlled chemical 
companies would be held for local enterprise. 
Latin America would be of particular interest, 
he said, in view of the transplanting of many 
tropical crops, of importance to the chemical 
trade, from Japan, Malaya and the Dutch 
East Indies. He predicted that the United 
States could attain and hold the largest volume 
of foreign trade in all the world provided they 
maintained private enterprise, kept their work- 
men employed and lowered the national debt. 

The future of technical education appears to 
be receiving in America the same close attention 
which it is attracting here. The president of 
the Polytechnic Institute of Brooklyn, Mr. 
H. S. Rogers, spoke of the need for closer 
liaison between educational institutions and 
industry. He did not anticipate, however, 
any great change in the undergraduate engineer- 
ing and professionalised chemistry curricula. 
The expansion of research during the war might 
be expected to stimulate further graduate study 
both in full-time and part-time research 
programmes. 

A paper by Mr. D. M. Sheehan of the Mon- 
santo Co., St. Louis, Mo., dealt with the financial 
problems of the post-war period. During the 
war, he said, economy had often been subor- 
dinated to expediency, and this, coupled with 
high taxes, had accentuated the general dis- 
regard of business costs. Competition after the 
Armistice would make it more important than 
ever that all costs should be carefully controlled. 
The present high taxes meant there was little 
money left for use in building the reserve 
needed to meet unforeseen contingencies. Tax 
laws should permit accumulation of such 
reserves. 


Decomposition of Cyclohexane 


A number of general papers were presented 
at the opening session. One of them, by 
G. L. Sumner and Lloyd Berg, Gulf Research & 
Development Co., Pittsburgh, Pa., dealt with 
pyrolysis of cyclohexane. The non-catalytic 
thermal decomposition of cyclohexane has been 
investigated overa temperature range of 1300° - 
1600°F. and contact times of 0.1-1.0 second. 
The work was carried out in glass equipment 
based on a quartz ovyrolysis-tube. Cyclo- 


C 


hexane feed rates were varied from 1 to 55 ml. 
per minute. - The use of steam as a diluent was 
also studied. Pyrolysis products consisted of 
hydrogen, methane, ethane, ethylene, propylene, 
isobutylene, butene-1 and 2, butadiene, and an 
undetermined liquid residue. The results indi- 
cate that increased temperature and lengthened 
contact time have essentially the same effect 
upon the nature of the gaseous product; 
extremes of either of these tend to favour the 
exclusive decomposition to hydrogen, methane, 
and ethylene. The maximum yield of buta- 
diene is obtained at conditions which give a 
depth of cracking equal to 35-45 lb. of C, and 
lighter per 100 lb. of cyclohexane charged. 
The maximum amount of butadiene obtained 
is 12 per cent. per pass using steam as a diluent, 
and 9 per cent. per pass in the absence of a 
diluent. Maximum ultimate yields in either 
case are 25-35 per cent. Short contact time 
tends to favour higher concentration of the 
butadiene in the C, fraction. 


Commercial Pyridine Bases 


‘“Coal-Tar Bases, their Chemistry and 
Properties *’ was the title of a paper by F. E. 
Cislak, Reilly Tar & Chemical Corp., Indi- 
anapolis, Ind. He used the term coal-tar 
bases to refer to the heterocyclic nitrogen bases 
obtainable from coal tar, commonly called 
pyridine bases. During the past few years, 
the coal-tar bases have emerged from the realm 
of laboratory curiosities and become important 
industrial chemicals.. Continued research on 
coal tar has resulted in the development of 
processes for isolating, in pure form, many of 
the bases occurring in coal tar. To-day, the 
American chemical industry has available in 
commercial quantities as individual chemicals, 
not as complex mixtures, the coal-tar bases: 
pyridine, alpha-picoline, beta-picoline, gamma- 
picoline, 2, 6-lutidine, 2, 4-lutidine, 2, 5-lutidine, 
quinoline, quinaldine, lepidine, isoquinoline, 
3-methylisoquinoline, and acridine. Other coal- 
tar bases will be made available shortly. 

The use of redwood tannin as a depressent 
for calcite and quartz in the flotation of 
felspar was described by William A. Manuel, 
Ohio Wesleyan University, Delaware, and 
Harry F. Lewis, Institute of Paper Chemistry, 
Appleton, Wis. Quebracho tannin is being used 
in the flotation of felspar from calcite and 
silica. Preliminary experiments carried out by 
the Mahoning Mining Co., of Rosiclare, IIl., 
indicated that redwood tannin might be used 
in place of quebracho tannin but that three 
times as much by weight of the crude tannin 
would be required. 

Redwood tannin has been found to vary 
greatly in its composition, and in view of these 
variations, a laboratory study was carried out 
at the Institute of Paper Chemistry to deter- 
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mine the relative effectiveness of the various 
redwood products. The results indicate that 
redwood rootwood tannin prepared by extract- 
ing the chipped and shredded rootwood with 
95 per cent. alcohol, removing the alcohol under 
a vacuum, replacing it with water, filtering 
the insoluble phlobaphenenes, etc., and 
evaporating the water solution of the 
tannin under a vacuum at a temperature never 
in excess of 65°C., is equal to quebracho extract : 
in addition, tannin from the redwood cones is 
fully as good if. not better. 

Good separations have been accomplished 
by the use of 0.2 lb. of redwood tannin in 0.5 
per cent. sodium carbonate per ton of ore in 
the conditioning period of the first stage of the 
flotation, with somewhat less in the two cleaning 
stages. Another redwood product of interest 
in this same application is a humic acid-like 
product which is the principal non-fibrous 
component of redwood bark. 


Nitrocelluloses Alkyd Resin Lacquers 


The evaluation of nitro-celluloses of very low 
viscosity in lacquers containing non-oxidising 
alkyd resins was the subject of a paper by 
Wm. Koch, Hercules Experiment Station, 
Hercules Powder Co., Wilmington. Four low- 
viscosity nitrocelluloses with viscosities of 19, 
27, 33, and 40 centipoises, all below RS 1/4- 
second type, were evaluated in five selected 
compositions with each of four selected com- 
mercial non-oxidising alkyd resins for Sward 
rocker hardness, and temperature-change resist- 
ance after months of weathering. The data 
furnish ample evidence that satisfactory lacquers 
of the automobile-finishing type can be made by 
combining nitrocellulose having viscosities as 
low as 27 centipoises with alkyd resins. This 
limitation does not apply to resins such as 
drying oil types which are good film formers, 
where still lower-viscosity nitrocellulose is used 
to obtain quick-setting tack-free films. 

Alfred E. Brown, W. G. Gordon, Edith C. 
Gall, and R. W. Jackson, Eastern Regional 
Research Laboratory, Philadelphia, gave an 
outline of the preparation and properties of 
acetylated casein fibre. Claims have been 
made in the patent literature that acetylation 
improves some of the inferior properties of 
protein fibre, including casein fibre, but as no 
report on a quantitative study of this problem 
has appeared, such an investigation was carried 
out with casein fibre made in this laboratory. 
Acetylation has been carried out with acetic 
anhydride under various conditions, and in the 
presence of catalysts. Acetyl contents ranging 
from 1 to 9 per cent. could be obtained by 
varying the time and temperature. Correla- 
tions between acetyl content and the following 
properties are reported: colour of fibre after 
acetylation, wet and dry tensile strengths, 
water content after immersion in water at 
25°C., resistance to boiling solutions of different 
pH values, and dye affinity. Acetyl contents of 
about 6 per cent. could be introduced with no 
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loss of wet or dry tensile strength, and fibres of 
such acetyl content are much superior to the 
untreated controls in regard to resistance to 
boiling solutions simulating dye bath conditions, 
They also have the desirable property of a 
greatly decreased affinity for acid dyes, and 
thus more closely approximate wool in dye 
uptake. 

A new method for purifying lactic acid or 
preparing methyl lactate directly from crude 
aqueous lactic acid was described by E. M. 
Filachione and C. H. Fisher, Eastern Regional 
Research Laboratory, Philadelphia. In _ this 
process} methanol is passed through aqueous 
lactic acid and condensing the effluent vapouis. 
The condensate, a mixture of methanol, water, 
and methyl lactate, can be distilled to recover 
the methyl lactate or hydrolysed to obtain 
purified lactic acid. Other esters of lactic acid 
can be prepared in a similar manner by using 
appropriate alcohols. The effect of certain 
variables on the volatilisation of lactic acid 
(principally as the methyl ester) with methanol 
vapour was studied. The time required to 
volatilise a given amount of lactic.acid de- 
creased as the rate of methanol addition was 
increased. Increasing the catalyst concen- 
tration (concentrated sulphuric acid) accel- 
erated the operation. Approximately 9 moles 
of methanol were required to volatilise one 
mole of lactic acid from an 82 per cent. solution 
of the acid (kept at a temperature of 92° to 
100°C.) over a wide range of methanol addition- 
rates. Although dilute lactic acid can be used, 
less time and less methanol were required to 
volatilise a given quantity of lactic acid from 
the more concentrated solutions. 








U.S. SYNTHETIC RUBBER 


According to an announcement made by 
the U.S. Rubber Director on February 17, 
$30,000,000—worth of improvements are to 
be made in plants producing synthetic rub- 
ber and its raw materials during the cur- 
rent year. Highest priorities have been 
granted to all of this scheduled production 
and installation. These projects are in no 
sense an expansion of the synthetic rubber 
programme but will simply put into effect 
certain minor additions and changes de- 
signed to bring about more efficient opera- 
tion of some of the rubber units. 

Of the total amount to be expended, 
$3,000,000 will be allocated to butadiene- 
from-aleohol facilities and $10,000,000 to 
butadiene-from-petroleum projects. Sty- 
rene plants will receive $3,000,000 and 
$10,000,000 will be spent on the improve- 
ment of copolymer plants. An additional 
$3,000,000 is being allocated to butyl rub- 
ber facilities and the balance—$1,000,000 
—will be spent on miscellaneous improve- 
ments to various units. 
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Gas Research Board 


Recent Investigations and Advances 


Hii fourth annual repori of the Couueil 

of the Gas Research Board contains, 
for the first time, a section incorporating 
short statements on each of the active 
research programmes, in the form of a re- 
view bringing the progress of the investi- 
gations up to October, 1943. Nearly all the 
research work has been carried out, as 


formerly, at Leeds University under the 
immediate direction of Dr. F. J. Dent, joint 
assistant director of the Board, and the 


general supervision of Professor D. T. A. 
Townend, Livesey Professor, 


Complete Gasification 


The results of the research on complete 
gasification can be summarised as follows: 

(i) Coals and semi-cokes can be con- 
verted to gaseous and liquid hydrocarbons 
by the action of hydrogen under pressure. 
The reaction is strongly exothermic for both 
coal and coke, 

(ii) In the case of coal the reaction, once 
initiated, travels rapidly through the coal, 
achieving carbonisation at a very high rate. 
Liquid hydrocarbons are also obtained in 
high yield and are of a ‘** primary ”’ charac- 
ter. The eoke is finely porous and highly 
reactive 

(iii) The process may be combined with 
others, e.g., with one involving the produc. 
tion of hydrogen by the pressure-gasifica- 
tion of coke, or part of it, with oxygen and 
steam in a Lurgi generator; or with a pro- 
cess of methane synthesis from gaseous 
mixtures containing hydrogen and carbon 
monoxide; »or with a process involving the 
sale of the reactive coke and the production 
of the necessary hydrogen by the breakdown 
of part of the rich gas made. All these will 
be explored after the gasification of coal 
with hydrogen under pressure has been 
achieved on the 300-scale. 


Methane Synthesis 


Work on the synthesis of methane has 
been carried on both at the Gas Research 
soard laboratories and at the Fuel Research 
Station. A preliminary exploration has 
indicated that a nickel catalyst made in a 
simple but effective manner is likely te give 
a satisfactory rate of conversion at a high 
space velocity. The behaviour of the cata. 
lyst has been explored at various tempera- 
tures, and the problem now remains ot 
making the best choice of conditions for 
trial on a semi-technical scale. At the Fuel 
Research Station most of the work has been 
carried out using water gas. With water 
gas of a high H,/CO ration, the inost suit- 
able catalyst for work at a relatively low 
temperature has proved to be a nickel cata- 


lyst promoted by thoria and supported on 
Kieselguhr, 

For the use of catalysts of the above type, 
the removal of organic sulphur compeunds 
from synthesis gas mixture is essential, to 
uvert the poisoning of the methane-forming 
catalyst. With water gas, a copper-chro- 
mium catalyst, supported on active carbon, 
was developed at as low a temperature as 
200°C.; purification in one stage reduced 
the sulphur content to 0.3 gr, and in three 
stages to 0.002 gr. per 100 cu. ft., which 
was sufficiently low for use in methane syn- 
thesis with a nickel or cobalt catalyst. With 
coal gas the copper-chromium catalyst is 
rapidly poisoned, apparently by’ unsatur- 
ated hydrocarbons, and must be protected 
by a hydrogenating catalyst of the molyb- 
denum sulphide type. 


The sulphur compound which chiefly 
escapes destruction is thiophen. Washing 


the purified gas with oil, particularly under 
pressure, will remove it, but this is not a 
practical method. It has been found, how- 
ever, that a molybdenum sulphide catalyst 
can be prepared which will decompose thio- 
phen at 300°C. almost completely. 


Fractionating Coal Gas 


For several years past at the Imperial 
College a group of workers under Sir 
Alfred Egerton has been investigating the 
liquefaction of methane and its use as a 
fuel. Latterly, a supply of methane, larger 
than that originally obtained from a col- 
liery blow-hole (gas containing 97-98 per 
cent, methane) has been obtained by lique- 
fying a gas mixture containing a high pro- 
portion of methane, and rectifying the 
liquid. Gas refrigeration and liquefaction 
are of particular interest as providing a 
ready means of separating the constituents 
of coal gas. The progressive cooling of 
coal gas in a liquefying plant can produce 
three important results: 

(i) The removal of constituents normally 
removed by other means, e.g., benzol. At 
the same time water vapour and organic sul- 
phur compounds would be removed entirely. 

(ii) The removal of valuable constituents 
at present burned in appliances, e.g., ethyl- 
ene and propylene. 

(iii) The removal of part of the methane 
for storage as a liquid during the summer 
months, for use in enriching water gas at 
periods of high demand. 

Other research projects which are being 
actively carried on include: heating and 
drying by infra-red radiation; surveys of 
reactive coke and gas quality; the action of 
steam and carbon dioxide on carbon. 
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Colonial Products Research 


First Annual Report 


HE Colonial Products Research Council, 

which published its first interim report 
in December last vear (THE CHEMICAL AGE, 
1943, 49, p. 612), has now produced its first 
annual report. This gives. some details of 
the researches so far initiated into such 
matters as citrus products, clove oils, ergos- 
terol, petroleum, sugar, theobromine, and 
vegetable oils. At its last meeting, it is 
stated, the Council arranged to start research 
m the chemical utilisation of timber. The 
research director (Professor J. L. Simonsen) 
and his personal assistant are making a 
survey of plants occurring in the Colonial 
Em} ire which may have therapeutic or other 
uses and which might repay detailed investiga- 
tion. The Council is maintaining the closest 
touch with industry, and the research director 
has had numerous discussions with the more 
important firms interested in colonial pro- 
ducts, and has also been in contact with 
research organisations overseas, notably in 
the Dominions and India, with the object of 
securing mutually profitable interchange of 
jnformation and cooperation. 

As announced in the interim report, the 
study of citrus products was assigned to 
Professor Heilbron’s laboratory at the Im- 
perial College of Science and Technology. 
The chemistry of the expressed oi! is to be 
investigated there, and the chemistry of 
citral and related products is already being 
studied, preliminary results suggesting that 
this research may develop into a _ general 
examination of the possibility of using some 
of the more important constituents of the 
essential oils as raw materials for the 
chemical industry. The problem of concen- 
trating lime-juice under conditions that would 
permit the retention of the normal flavour is 
being looked into with the collaboration of 
the Montserrat Co., Ltd. Clove oils are 
being investigated by Professor Clemo at 
King's, College, Newcastle. with the aid of 
two assistants. Research is directed to deter- 
mining whether any products of greater 
economic value than vanillin can be obtained 
from eugenol: three substances of possibl. 
therapeutic value have been prepared, and are 
now being tested. In view of the importance 
of this investigation to the economic futur: 
of Zanzibar and the Seychelles, it ie hoped to 
expand the eugenol researches. Preliminary 
work on the extraction of ergosterol from 
veast is being done at the Chemical Research 
Laboratory, Teddington; the objective is to 
develop a yeast containing a high content of 
ergosterol, and to devise an extraction process 
suitable for climates where the lower boiling 
solvents cannot conveniently be used. 

Few oilfields havé so far been developed 
within the Colonial Empire, but the Council 
has, in collaboration with the Trinidad 


Leaseholds, Ltd., begun research (under th 
direction of Sir Roberti Robinson) on a prob. 
lem suggested by the industry. Sugar re- 
search is being carried out in Birmingham 
University under the general direction of 
Professor W. N. Haworth, with Dr. L. F. 
Wiggins as research supervisor, and fou 
assistants. As an outcome of preliminary 
work, improved methods have been devised 
for the preparation of two important degrada 
tion products, while provisional patents are 
being secured for certain simple derivatives 
of sucrose which may find application i 
plastics manufacture. Theobromine, which 
available in large quantities, but is of Littie 
use outside beverage manufacture (it has 
small therapeutic use as well). is being 
studied at Manchester University, where a 
number of substances have been prepared and 
submitted for therapeutic tests, while a 
highly-active degradation product is being 
investigated, 


Fodder from Wood 


Timber research has been referred to th: 
Forest Products Research Laboratory, and 
will come under the immediately direction of 
Mr. W. G. Campbell. Preliminary experi- 
ments show that a carbohydrate suitable fo 
cattle food can be obtained from wood; this 
process is considered to be uneconomic, how 
ever, until some use can be found for th 
effluent liquor from it. The research pro 
gramme is to include a general investigation 
of chemical uses for timber other than jh 
paper-pulp manufacture, and a general survey 
of secondary colonial timbers to determiné 
their suitability for chemical treatment. This 
will mean long-term research of a highly 
speculative nature, but a successful outcome 
would exert a profound effect on the economic 
use of colonial forests. 

Professor Hilditch and two assistants at 
Liverpool University are investigating various 
oil-bearing seeds; other aspects of vegetable- 
oil chemistry are under examination, includ 
ing the presence of natural anti-oxidants and 
the convertion of drying oils into products of 
the tung-oil type. Further researches int: 
oils and fats, started by the late Dr. Smedley 
MacLean, are being carried out bv Mr. E 
teid at Imperial College, under the super 
vision of Professor Heilbron and Dr. E. R. H 
Jones. The total cost of all these researches 
up to March 31, 1944, is £3247; salaries and 
expenses of the headquarters staff account 
for a further £3008, 








The olive oil industry of Argentina, which 
is relatively new, made great strides in 1943 
and, as a result of many new plantations. 
output reached 640,000 litres of oil. 





su 
in 
al 
th 
mi 








44 


th 
yrob- 
. eq 
tham 
n ol 
». F. 
fou) 
nary 
vised 
rada 

are 
tives 
» In 
ch is 
littie 
as 
yen’ 
re a 
| and 


the 
and 
yn of 
‘peri- 
C for 
this 
how- 
the 
pro- 
ation 
n in 
irvey 
mins 
This 
ighly 
core 
omic 


is at 
rious 
able- 
clud 
3; and 
Ts of 
mts 
ale \ 
r. E 
uper 
oH 
rches 
; and 
-ount 


vhich 
1943 
ions. 





JUNE 10, 1944 


THE CHEMICAL AGE 


wi 
vi 
Ww 


The Synthesis of Quinine 


A Survey of Progress 


T is now 124 years ago since Pelletier 
ao Caventou separated the crystalline 
substance obtainable from cinchona bark 
into its two principle constituents—quinine 
and cinchonine, Within a year of its isola- 
tion the pure alkaloid was introduced into 
medical practice and it was being manufac- 
tured by the firm of Howards in 1823. The 
alkaloid was not official in the 1824 edition 
of the Pharmocopgia Londoniensis but be- 
came so in the next one, in 1836. In 1854, 
Whiffen and Herring started the manufac- 
ture of quinine salts at Battersea, utilising 
a process devised and patented by the latter 
in 1853 in which the use of alcoh8l was 
obviated. So, again, as in the case of mor- 
phine and, later on, with the dyestuffs, the 
prohibitive cost of alcohol deeply effected 
the industry and became a potent cause in 
the decline of the British chemical industry 
as a whole. 

A great deal of attention was paid to the 
determination of the molecular formule of 
naturally occurring principles in the early 
vears of the 19th century. Liebig, who was 
a leader in this field, and, indeed, estab- 
lished the method and technique, found 
quinine to be C, H,,N,O,. The general 
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structure of the quinine alkaloids was 


worked out by Skraup, K6nigs, ‘von Miiller, 
Rohde, and Rabe between 1880 and 1909. 
By degradative methods the molecule was 
shown to consist of two ‘‘ halves.”” The 
first ‘‘ half’’ is a quinoline nucleus which, 
according to the particular alkaloid may or 
may not be substituted in the 6-position. 
This is connected at the 4-position with the 
pharmacologieally important secondary al- 
cohol group of the second “* half ’’ which 
consists of a cyclic amino alcohol carrying 
the secondary alcohol chain mentioned and 
a second chain which may be ethyl or vinyl 
according to the alkaloid. The general 
plan is :— 








R QUINOLINE | leveLic AMINO i 
la NUCLEUS a. Nucutus |—~R 


a —— — 





ln quinine R = methoxy and R’ = vinvl. 
The alkaloids of cinchona bark are optically 
active, and quiniline, for example, is the 
stereolisomer of quinine, 

In 1856—long before its constitution was 


known—W. H. Perkin made the gallant 
attempt to synthesise quinine which ended 
unexpectedly and spectacularly in the pro- 
duction of mauve, the first aniline dye. 
Thereafter, attempts at synthesis awaited 
the fuller determination of structure. This 
was stimulatd by Laveran‘s discovery of the 
specific action of quinine on the malaria 
parasite in 1880 and the later recognition of 
its action on the schizont stage to which 
the external manifestations of malarial 
attacks are due. Two main lines of develop- 
ment have been followed: firstly, the pre- 
paration of derivatives of quinine, princi- 
pally with the objective of eliminating the 
bitterness of.the alkaloid; secondly, the 
production of chemotherapeutic analogues 
of simpler structure which have owed their 
pattern more to that of the antimalarial 
methylene blue than to the more complex 
quinine. 


Rabe and Kindler’s Researches 


Attempts to synthesise the actual quinine 
molecule, however, were not abandoned, 
and in 1918 Rabe and Kindler achieved a 
partial synthesis starting from quinicine (or 
quinotoxin). This starting material was an 
already complex base in which the two 
‘halves’? of the quinine alkaloids were 
already_implicit. It was, in fact, obtained 
through degradative changes from quinine 
itself by treatment with acetic acid under 
specific conditions which led to the conver- 
sion of the secondary alcohol ‘“link”’ to 
carbonyl and to the rupture of the quinucli- 
dine ring. While this work was mainly of 
importance in characterising the structure 
of the quinotoxins, it opened the way to the 
syuthesis of quinine through quinicine from 
einchononic acid and 4-methyl-pyridine. 
This was actually achieved by Rabe in the 
early 1920’s but his synthetic differed from 


quinine to the extent that it lacked the 


vinyl side-chain in the quinuclidine nucleus. 
Since those days research workers seem to 
have been preoccupied with what are gener- 
ally described as ‘‘synthetic antimalarials”’ 
to distinguish them from the naturally oc- 
curring cinchona alkaloids, 

Brief news has now come from U.S.A. 
that the synthesis of quinine has now been 
finally accomplished, and workers in the 
alkaloid field await fuller information with 
uiterest. To what extent the mepacrine 
position is likely to be effected remains to 
be seen. The practical obstacles may siill 
be sufficiently great to prevent commercial 
exploitation even in a world devoid of the 
natural produet. 
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Ceramics To-day 


War-time Substitution for Metals 


ERAMICS are being used by manuféac- 
hee in place of plastics, steel, nickel, 
copper, aluminium, zine, and rubber. High 
strength porcelain, porcelain enamel, 
vitreous china, stoneware, and other fired 
products of modern ceramic art are ver, 
different from the ‘‘ white ware’”’ of the 
past. Present day industrial ‘“‘white ware’ 
has characteristics that make it highly suit- 
able for many industria] uses. Outstanding 
among these qualities is resistance to abra- 
sion. Almost the only materials that outwear 
white ware are rubber-tvre tread stock and 
manganese steel. In fact, for some exact- 
ing uses, such as nozzles for sandblast equip- 
ment, it has been found that the best cera- 
mic nozzles will outlast manganese steel, 
while for the lining in coke chutes, hard 
vitreous tile will still be in good condition 
when both steel and rubber linings are worn 
out. 

In comparisons of compressive strength 
it is to be noted that the range for ceramics 
is 25,000 to 80,000 lb./sq. in. This com 
pares with 9000 to 47,000 for aluminium 
alloys, 16,500 to 45,000 for thermosetting 
plastics, 7000 to 20,000 for zine alloys, and 
55,000 to 400,000 for ferrous alloys. 

For teisile strength, ceramics do not make 
such a good showing at 1500 to 10,000 lb. 
sq. in. This compares with 13,000 to 68,000 
for aluminium alloys, 6000 to 20,000 for 
thermosetting plastics, 7000 to 13,000 for 
zine alloys, and 40,000 to 400,000 for ferrous 
alloys. This deficiency in tensile strength 
can, however, often be made up by increas- 
ing the thickness or other dimensions of the 
ceramic unit. With low-cost raw materials 
this is possible where it would be out of the 
question with substances in relatively short 
supply. 

Chemical Resistance 


Resistance to chemicals is a prominent 
feature of ceramics. They will withstand 
almost any compound except hydrofluoric 
acid. In hardness, they exceed most plas- 
tics, hard rubber, most non-ferrous metals, 
are equal to glass, and softer than alloy 
steels and chilled cast iron. 

An obstacle to the use of ceramic parts 
as substitutes for metal in complicated as- 
semblies is the shrinkage and occasional 
warping that takes place during firing. Such 
shrinkage is of little consequence in the 
manufacture of table ware or kitchen ware, 
or even in floor and wall tiles, where in- 
equalities can be evened out by the use of 
a little more or a little less cement in set- 
ting. But in electrical assemblies, when 
metal and porcelain parts must fit with fine 
tolerance, the requirements are quite differ- 


-standard machine tools. 


ent. However, dimensional tolerauces suffi 
ciently fine have been obtained by several 
newer moulding methods. One method, 
now over ten years old, moulds a part in the 
traditional manner but somewhat oversize. 
A preliminary firing shrinks the part to a 
certain extent but leaves it still oversize. 
The first firing is stopped while the mate. 
rial is still soft enough to machine with 
The machining is 
done to allow an exact margin for the addi- 
tional shrinkage that occurs during the 
second and final firing. 

In gnother method, exact parts are ob- 
tained by machining rods and sheets, up to 
one inch thickness, of fused mica and glass, 
Mica and glass are not fired during the 
forming process because, unlike true cera- 
mics, this compound softens at high tem- 
peratures. But the mica-glass material can 
be used like porcelain and has the advan- 
tage of machinability and can be pressure- 
moulded like plastics. ; 

About a year ago, a process of moulding 
true ceramics in_ accurately-dimensioned 
steel moulds was perfected. These moulds 
are oversized in exact proportion, so that, 
on shrinking, the final product is of the 
desired size. In this process carefully 
blended and moistened clays are moulded 
under such heavy pressure that warpage is 
practically absent and the result is a dense, 
high-strength product. The fired product 
can be held to an accuracy’ of 1/64 in. per 
inch of dimension, and further exactness 
ean be obtained by grinding. 








‘*CIBA’’ ANNUAL MEETING 


At the annual meeting of CIBA, held at 
sasle, the chairman, Dr. Staehelin, after 
a tribute to the late president, Dr. Brodbeck- 
Sanreuter, referred to the fact that the com- 
pany’s research work was being carried on 
steadily in order to be ready for the post 
war requirements. Its results had still to 
be applied in industry. He was confident 
that war-time achievements in _ research 
would provide a safe guarantee of the com- 
pany’s post-war position. Dr. Kappeli, a 
director, remarked on the decline in the 
sales of dyestuffs due to the fact that most 
of the continental markets were now self- 
sufficient. Sales in overseas markets could 
ot compensate for this decline. However, 
thanks to an increase in the sale of special! 
pharmaceutical products, and to a satisfac 
tory domestic demand for various chemical 
products and for substitute materials, the 
decline in the sale of dyestuffs had no seri- 
ous repercussions on the financial results. 
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The Sulphonamides 
Institute Lecture by Dr. Phillips 
LECTURE entitled ‘‘ Recent Advances 

Ain Sulphonamide Therapy ’’ was deliv- 
ered by Dr. M. A. Phillips, research direc- 
tor of Bayer Products, Ltd., at the meeting 
oi May 17 of the London and §.E. Counties 
section of the Royal Institute of Chemistry. 
After briefly surveying the historical de- 
velopment of the sulphonamides from 
‘* Prontosil’’ Rubrum, “ Prontosil’’ Solu- 
ble and the discovery of sulphanilamide as 
the active part of the molecule of the sul- 
phonamide dyestuff, Dr. Phillips referred to 
modern derivatives of sulphamilamide. Of 
these, the best known, perhaps, was 2- 
(p-amino-benzene — sulphonamide)—sulpha- 
pyridine or ‘‘M & B 693 ’’—first made by 
Dr. Ewins and himself in 1937. This com- 
pound, however, had proved to have cer- 
tain deficiencies, particularly with regard 
to its toxic effects; it was also not very 
helpful for staphylococcal infections, al- 
though its action on pneumococcus was well 
known. Sulphathiazole—2(p-aminobenzene 
sulphonamido)-thiazole—and sulphadiazine— 
2 (p-aminobenzene sulphonamido)-pyrimi- 
dine—were more recent developments from 
ulphapyridine. 

After dealing with the chemistry of these 
compounds and of other sulphonamides such 
as sulphamethazine (sulpha-dimethyl pyri- 
midine), sulphaguanidine, sulphasuxidine 
(succinyl sulphathiazole) and _ sulphaceta- 
mide (p-amino benzene sulphonacetamide), 
the lecturer called attention to the follow- 
ing grouping which is common to all the 
above drugs; this may or may not have 
chemotherapeutic significance : 


Pm X == C Sulphapyridine 


~—BO —-Ni{ S Sulphathiazole 
\E— N Sulphadiazine, 


Sulphamethazine, 

Sulphaguanidine. 

Sulphaguanidine and sulphasuxidine, he 

said, were useful as bacillary disinfectants 

and p-aminobenzene sulphonacetamide was 

one of the few sulphonamides forming a 
neutral sodium salt. 


Both sulphathiazole and sulphadiazine, 
said Dr. Phillips, have advantages over 


sulphapyridine in being less prone to 
untoward sequele and in being more active 
against staphylococcal infections. 
Regarding the mode of action of the sul- 
phonamides, Dr. Phillips referred to past 
theories, now discredited, such as stimula- 
tion of phagocytosis, destruction of the 
bacterial ‘‘ envelope,’’ etc. Modern views 
accept bacteriostasis as the primary action 
of sulphonamides; this is: believed to be 
caused by interference with bacterial meta- 
bolism. Exactly how this occurs is_ not 
known, but Dr, Phillips referred to the an- 
tagonism of p-amino benzoic acid by sul- 
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phonamides and to the work on this aspect 
of the matter by Wood, Lockwood, 
Mcllwain, et al. Although there was nruch 
to be said for this theory, it was by no 
means proven and, in its simplest form, it 
did not account for the specificity of drug 
action, or for the phenomenon of sulphon- 
amide resistance. Domagk has_ recently 
published work which, he asserts, is not in 
accordance with the  sulphanilamide/ p- 
amino benzoic acid hypothesis, and it is 
clear that much more work remains to be 
done in this field. The lecturer referred 
briefly to the work he hoped to do on lipo- 
philic sulphonamides in connection with the 
T.B. problem, 





> 


Parliamentary ‘Topics 
Chemicals from Sea Water 





N the House of Commons recently 
Lit. Elis Smith asked the Munister of 
Production if he could make a statement o1) 
the experieice gained in practice and re- 
search in the extraction of material and 
chemicals from the sea; what results, had 
been obtained; if it was intended to speed 
this up as a contribution: to the develop- 
ment of our post-war economy; and if he 
would give an assurance that no, person 
or groups would be allowed to impede de- 
velopment and output in any form. The 
Parliamentary Secretary to the Ministry of 
Production, Mr. Garro Jones, replied that 
though the valuable developments which 
had taken place were primarily directed to 
war purposes, he could give an assurance 
that the post-war aspects were not being 
overlooked. 


Synthetic Rubber 


Mr. Hammersley asked the Minister of 
Supply under what authority the Rubber 
Control had issued an instruction that no 
firm would be supplied with synthetic rub- 
ber unless they agreed to disclose the de- 
tails of the whole of their present and 
future processes to the industry. Sir 
Andrew Duncan informed the questioner 
that no such instruction had been issued. 


Government Scientists’ Pay 


Mr. Salt asked the Chancellor of the 
Exchequer what steps had been taken to 
increase the salaries of the directors of 
Government research establishments; and 
how their present salaries compared with 
those paid before the changes were made. 
Sir John Anderson answered that there had 
been no general change in the remuneration 
of the Directors of Government Research 
Establishments as such. It was, however, 
recently decided to bring up to a salary 
level of £2000 a certain number of scientific 
posts which required outstanding profes- 
sional qualifications, and involved specially 
heavy administrative responsibilities. 
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National Arbitration Cases 


I.C.I. v. Riggers Dispute 


WO trade disputes, both between rig- 

gers employed at 1.C.1. works and the 
company, have been settled by the National 
Arbitration Tribunal. In the first (National 
irbitration Tribunal Award No. S5Al, 
H.M.S.O., 1d.) the workmen involved were 
members of the Transport and General 
Workers’ Union employed by I.C.1. (Ferti- 
lisers and Synthetic Products), Lid. The 
dispute arose out of a claim by the riggers : 
(1) that they should be paid a minimum of 
ls. 113d. an hour; (2) that they should be 
afforded craft status similar to that of 
fitters at the same works, and receive merit 
payments on the same basis as the fitters; 
(3) that they should not be called upon to 
do work other than rigging. The tribunal, 
held in London on April 18, found agaiust 
the first and third claims; on the second 
claim it was held that craft status should 
not be granted, but that the rate at 
present paid to _ riggers should ' be 
treated as a minimum rate and riggers 
showld in future be eligible for addi- 
tional individual merit payments, to 
be determined in the same way as merit 
payments already made by the firm to craft 
workers. The other tribunal was held on 
May 3 (Arbitration Award No. 551, 1d.), the 
parties concerned being I.C.I., Ltd., Wel- 
wyn Garden City, and members of the 
Constructional Engineering Union: The 
dispute arose from claims by the workmen 
that (1) members of the Union employed as 
riggers by I.C.1., Ltd., under the title of 
‘ Agents for Construction, I.C.I]., Ltd.’’ at 
three works, should continue to receive the 
rates of wages they received prior to June, 
1943, and deductions made since that date 
should be repaid to them or, alternatively, 
(2) from June 1943, the rates and condi- 
tions of the workmen should be in conform- 
ity with the agreement between I.C.I., 
Lid., and the National Federation of Build- 
ing Trade Operatives. This tribunal found 
that the claim had not been substantiated. 


Scottish Firms Concerned 


Other claims recently dealt with by the 
Tribunal concerned two Scottish firms of 
chemical manufacturers. Th first 
claim—for payment at the rate of 
time-and-a-half retrospectively as from 
March, 1942. for all overtime worked by 
shiftworkers—was made by members of the 
National Union of General and Municipal 
Workers employed at Falkirk and Glasgow 
by the Scottish Tan Distillers, Ltd. The 
firm gave evidence to the effect that prior to 
March, 1942. the overtime rate of time-and- 
a-half was paid in respect of the last 4 hours 
in cases where men were required to work 
two 19-hour shifts. As from March. 1942. 
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the ocertime rate for the first two hours’ 
overtive was reduced to time-and-a-quarter, 
The Union put forward the contention that 
the firm had no right to alter their pre- 


March, 1942, overtime conditions without 
agreement with the Union or the work- 
people. 


The Tribunal ruled that payment of all 
overtime to the shift workers concerned 
should be on the basis of time-and-a-half, 
this award to have effect from the beginning 
of the next full pay period. Full details of 
this award (No. 548) are published as a 
leaflet by H.M.S.O., price Id. 

The other arbitration concerned a dis. 
pute between John and James White, Ltd., 
of Rutherglen, near Glasgow, and members 
of the National Union of General and Muni- 
cipal Workers employed by the firm. The 
workmen claimed they did not receive a 
33d. per hour increase to which they con- 
sidered themselves entitled. The Tribunal, 
after investigating the case, came to the 
conclusion that the claim had not been 
established and awarded  accordinzly 
(National Arbitration Tribunal, Award No. 
549, H.M.S., 1d.) 








Ketone Motor Fuels 


Based on Fermentation 


HE first ketone motor fuel, known as 

‘* Ketol,’’ to be introduced into indus- 
try is obtained by dry distillation of the 
calcium salt of organic acids from the buty- 
ric acid fermentation of sugar solutions. 
This product, a clear liquid of unpleasant 
odour with a calorific value of 9.2 calories 
per gm. is a mixture of acetone, propyl 
ketone and other ketones with varying 
amounts of isobutyl and amyl alcohols and 
aldehydes, 

Fischer’s ‘‘ Synthal’’ contains 
including acetone. Recent investigations 
have shown that acetone is suitable for 
motor fuel. It has an octane number of 
98, latent heat of vaporisation of 526 ‘oules 
per gm., and a calorific value of. 6.959 
calories. Also suitable are certain of the 
higher homologues of acetone, including 
methyl ethyl ketone, which has an octane 
number of 99. Lower ketones are espe- 
cially suitable as blending agents for avia 
tion fuel. A mixture of 30 parts of ketone, 
70 parts of gasoline and 0.6 parts of tetra 
ethyl lead has an octane number of 100 
Italian patent 350,427 describes a process 
for making acetone oil by fermentation of 
molasses to lower fatty acids and then cata 
lytically ketonising the acids in the vapour 
phase at 300 to 500°C. with steam.—Digest 
published in Chem. Met, Eng, (1944, 51, 3, 
p. 191) from ‘ Ketone Motor Fuels,”’ Oel 
und Khole in Gemeinschaft mit Brennstoff- 
Chemi, 1943, 39, Sch. 138). 


ketones. 
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Personal Notes Obituary 
PROFESSOR MICHAEL POLANYI, F.R.5., DR. ARTHUR RENWICK MIDDLETON, 


professor of physical chemistry at Manches- 
ter University, has been elected president 
of the Manchester Literary and Philosophi- 
cal Society. 

Mr F. J. pu Tolt, secretary for Com- 
merce and Industries, has been appointed 
chairman of the National Supplies Control 
Board for the Union of 8S. Africa in the 
place of Mr. E. P. SMITH. 


The following are the officers of the new 
Bristol section of the Oil and Colour Chem- 
ists’ Association: Chairman, MR. W. G. 
WADE; hon, secretary, Mr. J. ‘IT. PEACOP; 
hon, treasurer, Mr, R. C. CRANE. 


Mr. A. B. PItcHeR, chief accountant of 
the Imperial Smelting Corporation, Ltd., 
and its subsidiary and associated companies, 
has been appointed secretary of the com- 
pany in place of Mr. F. V. Thomson who 
has resigned to become secretary of British 
Insulated Cables, Ltd. 


Mr. G. COPPING is severing his long con- 
nection with the journal of the Oil and 
Colour Chemists’ Association. His resigna- 
tion, necessitated by the pressure of other 
work, takes éffect on June 30, after which 
date Mr. A. J. GIBSON, hon. organising 
secretary of the O.C.C.A. will take over his 
editorial duties. ; 

Sir ARDESHIR DALAL, director-in-charge 
of the Tata Iron and Steel Co., Ltd., has 
been placed at the head of the new DVepart- 
ment of Planning and Development, with a 
seat on the Governor-General’s executive 
eouncil. Sir Ardeshir is a co-author of the 
‘* Bombay Plan ’’ for economic development 
of the country, which a number of leading 
Indian industrialists drew up recently, 

This year’s chairman of the Ottawa Sec- 
tion of the Society of Chemical Industry is 
Mr. A. KEITH LIGHT, chief of the National 
Research Council’s analytical laboratory. 
For the past six years he has served as 
secretary of the Ottawa Section. A gradu- 
ate of Queen’s University, he gained experi- 
ence with the Mond Nickel Co. and the 
Delors Smelting Co. before joining the 
Government service. 


Dr. W. W. SKINNER, chief of the U.S. 
Department of Agriculture’s Bureau of Agri- 
cultural and Industrial Chemistry, has re- 
tired from that position, after a career in 
the federal service lasting 40 vears. He 
plaved an active part in establishing the de- 
partment’s four Regional Research Labora- 
tories—a year ago an article on these labora- 
tories appeared in THE CHEMICAL AGE (19435, 
48, p. 505)—and other research centres in 
which the industrial and food uses of farm 


products are studied, and during this war 


he has seen this type of research on pilot- 
plant scale abundantly justified. 





emeritus professor of Purdue University’s 
chemistry department, died on February 7 
at the age of 75. 

The death is reported of Dr. Harry 
FLETCHER BROWN, vice-president and direc- 
tor of the Du Pont Co. of America, on 
February 28 at the age of 76. He was 
chief chemist of the International Simoke- 
less Powder and Chemical Co., when it was 
taken over by Du Pont. Some time ago 
Dr. Brown gave $400,000 to the University 
of Delaware for a new chemistry building. 








Instrument Technology 
New Society Formed 


ITH the title of ‘‘ The Society of 

Instrument Technology,’ an organisa- 
tion has been formed for those interested in 
the design, manufacture, use and mainten- 
ance of scientific instruments. Its objects 
are : 

(a) Advancement of instrument techno- 
logy by the dissemination and co-ordination 
of information relating to the design, appli- 
cation, and maintenance of instruments, 

(b) Provision of opportunities for dis- 
cussion, particularly between designers and 
manufacturers on the one side, and users 
on the other. 

(c) Provision of opportunities for discus- 
sion, and collaboration between the Society 
and other associations. 

(d) Encouragement of technical educa- 
tion for those who wish to enter, or are 
already in, the industry. 

(e) Encouragement of research into 
problems relating to instrument technolegy. 

{f) Encouragement of the standardisation 
of instruments and accessories by collabora- 
tion between manufacturers and users. 

(g) Determination of a commonly accept- 
able terminology. 

(h) Enhancing the status and prestige 
of those employed in the industry. 

Members of Council and officers are: 
President, Sir G. P. Thomson, M.A., 
F.R.S.; Members of council: Dr. W. J. 
Clark, Mr. G. H. Farrington. Dr. W. F. 
Higgins, Mr. W. B. Wright, Mr. C. R. 
Sams, Mr. E. B. Moss, Mr, R. E. Iggledon, 


Mr. F. C. Knowles, Mr. D. A. Oliver, Dr. 
H. S. Gregory, Dr. E. Griffiths, and Pro- 


fessor F. Debenham; hon. treasurer, Dr. 
H. B. Cronshaw; hon. secretary, Mr. Ly, B. 
Lambert, 55 Tudor Gardens, London, W.3. 

Those interested are invited to send their 
name and address to the hon. secretary, 
who will forward details of membership and 
an application form. It is intended to call 
a general meeting, probably in the early 
autumn, at which the constitution and rules, 
as recommended by the council, will be sub- 
initted for formal approval. 
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General News - 








The I.C.I. film about Monastral Blu 
was shown at the meeting of the Hull 
Section of the Oil and Colour Chemists’ 
Association on Tuesday. 


Specification DTD 390, for aluminium. 
coated aluminium alloy sheets and coils, has 
been reprinted, Amendment List No. 1 being 
incorporated, and is available trom the 
Stationery Office, price Is. 

A Bristol section of th: 
Association will be formally in- 
aucgurated at a meeting to be held at the 
Merchant Venturers’ College, Unity Street, 
Bristol, on June 23, at 6.15 p.m. 


A new mineral from North Wales was 
described at the meeting of the M?neralogi- 
cal Society on June 8. A _ barium-felspar, 
for which the name Banalsite has been 
proposed, it 1s composed of unit cells with 
the formula Na,Ba,Al,.51,,O¢,. 


The discovery of boracite as a minor con- 
stituent of interbedded salt and anhydrit 
belonging to the saliferous marl series of the 
Permian was reported by Miss E. M. Guppy 
to the last meeting of the Mineralogical 
Society. The find was made in a boring 
taken from Aislaby in Yorkshire. 


{ at mists’ 


The iron ore deposit on the outskirts of 
Dalbeatie, Scotland, may be worked again, 
suggests the Glasgow Herald. The mine 
gave employment to many people when it 
was operated some 40 years ago. Random 
samples of ore taken recently are said to 
have an iron content of 65 per cent. 


The Kestner Evaporation and Engineering 
Co., Ltd., has issued a new leaflet—No. 269 

dealing with the pumping of corrosiv 
liquors. One of the most interesting items 
in it is the new patent self-priming glandless 
centrifugal pump, which is capable of 
handling all corrosive chemicals, . including 
hvdrofiuoric acid. 


The Safeguarding of Industries (Exemp- 
tion) No. 1 Order, 1944 (S.R. & O. 1944, 
No. 595), which is effective from May 31 to 
June 30, 1944, exempts from Key Industry 
Duty the following acyl derivatives of urea: 
iso-amyl ethy! barbituric acid; sodium iso- 
amyl ethyl barbiturate; and sodium propyl. 
methvl-carbinyl allyl barbiturate. 


A technical survey of the ironstone indus- 
trv of Northamptonshire, Lincolnshire, and 
adjoining counties is to be made by Mr. 
A. H. S. WaterS, M.Inst.C.E., M.I.Mech.E.. 
on behalf of the Minister of Town and 
Country Planning. He will report on the 
scope and efficiency of present measures fo1 
restoring land damaged bv quarrying, and 
also on possible extension and improvement 
of these methods 


. 


Oil and Colour 
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From Week to Week 


Concern at an increase of dermatitis i 
the industry was expressed at the Nationa! 
Union of Dyers, Bleachers, and ‘Textil 
Workers’ conference. A resolution wa 
passed requesting the executive committee t 
approach the Minister of Health and th 
Home Office for more effective measures t 
prevént industrial diseases. 


A smail committee has been formed, in 
cluding representatives of the Mineralogica 
and Geological Societies, with the object « 
furthering the manufacture of petrologica! 
microscopes in this country. The commit 
tee would welcome comments from any pe! 
sons interested, to be addressed to th 
Secretary, P.M.C.. Geological Survey. 
Exhibition Road, S.W.7. 


Lord McGowan, speaking at the annua 
meeting of I.C.I., Ltd., on Tuesday. 
welcomed the Chancellor of the Exchequer’ 
proposed concessions for expenditure 0. 
research and development. He commented 
favourably on the expansionist policy ex 
pressed in the Government White Paper o: 
employment, saying it gave industry a firn 
foundation on which it could confidentl, 
exercise its responsibility and initiative. 


The first Mercer Lecture of the Society o! 
Dyers and Colourists was delivered in 
Manchester on May 19 by Messrs. N. G. 
McCulloch and G. §. Hibbert, of the Calico 
Printers’ Association. Their subject was 
“Science in an Old Industry.”” The 
lecture was devoted to a résumé of the 
carecr of John Mercer, the inventor who 
became F.R.S. in 1852, and to an appeal to 
industry to follow his.example in showing a 
spirit of inquiry and progressiveness. 

The Dunlop chairman, Sir George 
Beharrell, in the statement issued with the 
annual accounts, says: ‘‘I have seen 
nothing that would make me long for the 
day when we should go for 100 per cent. 


_ 


_ 


synthetic rubber rather than 100 per cent. 
natural rubber.’ He adds that additional! 
machinery introduced to deal with synthetic 
supplies could be utilised in normal circum 
stances, sinc® the need for its introduction 
had arisen from the slower working of svD 
thetic as compared with crude rubber. 


Foreign News 


Caustic soda is being distributed ii 
Bulgaria for household cleaning purposes 
owing to shortage of soap. 

A pilot plant costing 300,000 rupees has 
been set up by the Cevlon Government fo: 
the production of acetic acid from coconut 
shells. a proce Ss expected to compensate for 
the serious decline in the demand for coco- 
nut-shell charcoal. 
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Many workers were injured last week 
when an explosion wrecked the ammonia 
plant of Canadian Industries, Ltd., at 
Windsor, Ontario. 

Portuguese wolfram exports to Germany 
are to stop, it is reported from Washington. 
The same source states that Portugal will 
now be closing down its wolfram mines. 

The Aluminium Company of America 
(Alcoa) earned in 1943 a net income of 43 
million dollars, equal, after preferred divi- 
dends, to $7.95 a share. The amount of 
aluminium produced by the company last 
vear increased 78 per cent. over 1942, which 
in turn was 50 per cent. larger than in 1941. 

The Bulgarian Government is subsidising 
the synthetic rubber factory of Proiswods- 
tow-Plaisment to encourage production of 
this material which is needed for footwear. 
Bulgarian production of synthetic rubbe 
was reported a year ago to amount to 2 cwt. 
a day.- 

Large supplies of synthetic vitamins have 
been distributed to famine victims in Bengal, 
stated the Secretary of State for India 
recently. He added that plans for the pro- 
duction of food yeast and its use in civil and 
military diet were before the Indian 
authorities. 

The production rate of 4,879,100 barrels 
daily of all petroleum liquids allowed by the 
Petroleum Administrator for Wart to the 
various oil-producing States in the U.S.A. 
for June, 1944, is a record figure, and 
represents a net increase of 60,600 barrels 
daily over the rate certified for May. 


Industrial use of silver was largely 
responsible for the huge consumption of the 
metal—118,000,000 oz.—by the United States 
in 1943. Imports of silver, mainly from 
Mexico, declined last year by 45,000,000 oz. 
to 63,000,000 oz., the deficit being made good 
by the release to industry of some of the 
stocks of the U.S. Treasury. ~ 

Canadian chemists favour a single national 
organisation which, it is expected, will be 
provisionally established this week at the 
Canadian Chemical Conference in Toronto. 
Ballot papers with regard to this proposal 
were sent to 1600 chemists and chemical 
engineers, of whont 95 per cent. voted for 
the setting up of such a body, to be tenta- 
tively named ‘‘ The Chemical Institute of 
Canada.”’ 

The Rumanian oil centre of Ploesti was 
attacked by strong forces of heavy bomber: 
—a figure of 500-750 planes was given, not 
including the escorting fighters—on May 31. 
At least one major oil refinery was hit. 
Annual output of all the Ploesti refineries, 
it is estimated, has been reduced by allied 
air attacks to 2,000,000 tons, as against 
9,000,000 tons at the beginning of April. 
Only one plant is now capable of any sub- 
stantial production. 


THE CHEMICAL AGE 561 


A grant to finance preparatory work to- 
wards reopening the Paposo copper mines, 
Taltal, Chile, which had been closed owing to 
poor transport facilities and lack of essential 
materials, is being made by the Chilean 
Corporation for development of production, 
according to Reuter. 

A yield of 5-10 per cent. of crucible-grade 
graphite appears to be recoverable by flota- 
tion from an average type of Tanganyika 
graphite-schist. The Director of Sundry 
Materials, London, is preparing a final 
pronouncement on the quality of the flotation 
produce (Bull. Imp. Inst., 1944, 42, 1, 52). 


The report on ‘‘ Crop Production and Soil 
Fertility Problems,’” in the Leverhulme 
Trust’s volume of Technical Reports on 
West Africa, has been prepared by Mr. H. C. 
Sampson, B.Se., C.I.E., and Dr. E. M. 
Crowther, D.Se., F.R.I.C., head of the 
chemistry department at Rothamsted. 


The Consilidated Mining and Smelting 
Company of Canada is carrying on prelimin- 
ary work on a power site on the Nation 
River in the Cassiar District to provide 
hydro-electric power over a 60-mile trans- 
mission line to its Pinchi Creek mercury 
property. 

Bethlehem Steel Corporation of America 
discloses that development work has begun 
on its Venezuelan iron-ore concessions. A 
group of sixteen concessions in the State of 
Bolivar, and known as the Elpao mines, are 
involved, and the first ore is scheduled for 
shipment in about six months’ time. 








Forthcomins Events 


The Institution of Factory Managers, 
South Eastern (London) branch, will meet 
at the Bonnington Hotel, Southampton 
Row, London, W.C.1, on June 17, at 2.45 
p.m., when a discussion will take place on 
‘* Current and Future Problems in Factory 
Management.”’ 


The Association of Austrian Engineers, 
Chemists and Scientific Workers meets on 
June 19, at 7.15’p.m., at the Institution of 
Mechanical Engineers, Storeys Gate, West- 
minster, to hear a lecture by Professor P. H. 
Gross entitled ‘* Planning and Education for 
‘echnical Research.”’ 








Company News 


Derbyshire Stone, Ltd., report a net profit, 
after tax, of £40,250 (£40,026). Dividend 
on ordinary shares is again 10 per cent.; 
forward, £62,058 (£56,823). 

British Alkaloids, Ltd., report a profit, to 
March 31, of £187,768 (£128,820), and are 
carrying forward £6958 (£2030) The 
dividends have already been recorded. 
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British Oxygen Co., Ltd., announce divi- 
dends on 64 per cent. cum. pref. stock and 
5 per cent. cum. second pref. stock for the 
half-vear ending June 30, less tax at 9s. 8d. 


Stevenson and Howell, Ltd., have declared 
a final dividend of 8 per cent. on ordinary 
shares, making 13 per cent. in all (un- 
changed). Trading profit was £53,841 
(£62,511); forward, £55,038 (£52,797). 


Commercial Intelligence 


The following are taken from printed reporte, but we 
cannot be responsible for errors that may occur. 


Mortgages and Charges 


(Note.—The Companies Consolidation Act of 1908 
provides that every Mortgage or Charge, as described 
therein, shall be registered within 21 days after its 
creation, otherwise it shall be void against the liquidator 
and any creditor. The Act also provides that every 
its Annual Summary, specify 


Charg registered. 
case the total debt, as specified in the last available 
Annual Summary given—marked with an *— 
followed by the date of the Summary, but such total may 
have been reduced.) 

BALLA PRODUCTS CO., LTD.. London, 
E.C.. chemical manufacturers, etc. (M.. 
10/6/44.) May 16, £600 debentures, part of 
a series already registered. 

BRITISH CELANESE, LTD.., Torquay. 
(M.. 10/6/44.) May 17, £1,000,000 de ben- 
ture stock together with a premium of 2 per 
cent. in certain events secured by a Trust 
Deed dated May 1. 1944. general charge 
subject, etc.) £3 122,761. January 4, 
1944. 

Declaration of Solvency Filed 

WITTY & WYATT (CARDIFF), LTD.. 
asbestos manufacturers. (D.8.F., 10/6/44.) 


May 11. 








Chemical and Allied Stocks 
and Shares 


LTHOUGH less active. stock markets 

have been firm. Recent gains in indus- 
trial shares were quite well maintained. 
News of the fusion of the plaster board 
interests of the Distillers Company with 

se of the British Plaster Board Co. was 
followed by a strong advance in the 5s. 
hares of the latter company to 34s. 44d 
while Distillers Units further advanced to 
Q7s. 6d. This deal tended to draw attention 
to the widespread interests of the Distillers 
Co., Whose dividend announcement, now 
impending, is generally expected to show 
maintenance of the distribution at 16} pe 
cent. for the past vear, 

borax Consolidated deferred were highe: 
at 36s. 6d., it being pointed out that a not 
unattractive yield is shown on last year’s 
74 per cent. dividend. General Refractories 
10s. ordinary further improved to 17s. 6d. 
on hopeful views of post-war prospects. 


tiie 
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General Electric rose further to 95s. 3d. fo 
a similar reason, as did Triplex Glass ai 
42s., and Lever and Unilever at 36s. More- 
over, Turner and Newall showed firmness at 
84s.. 104d., as did Wall Paper Manufacturers 
deferred at 43s. 6d.. Umited Molasses at 
34s. 103d., and Pinchin Johnson at 37s. 9d. 

Imperial Chemicals have been activ: 
around 39s. 9d. B. Laporte were 82s. 6d.., 
W. J. Bush rose to 63s. 9d.. and Greeff 
Chemicals 5s. ordinary held their rise to 
8s. Improyement to 4ls. 3d. was shown in 
British Match, British Oxygen rose further 
to 83s. 3d.. and De La Rue were firm at 
186s. 3d., awaiting the dividend announce 
ment. Textiles were good, with Bradford 
Dyers 23s. 9d., and Calico Printers 16s. 6d. 
Iron and steels were more active, with 
United Steel 27s. 3d., Dorman Long 28s., 
Staveley 52s. 9d., Stewarts and Lloyds 
55s. 9d., and Tube Investments 96s. 9d. 
Babcock and Wilcox were 5ls., and Allied 
Ironfounders 54s. Talk of a higher dividend 
maintained activity around 9s. 6d. in Con- 
sett Iron 6s. 8d. units. British Industrial 
Plastics 2s. shares have continued to chang: 
hands around 7s. 3d. and Erinoid 5s. ordin- 
ary were again lls. British Drug Houses 
changed hands up to 26s. 3d., Burt Boulton 
around 23s. 6d., Fisons up to ‘52s. Goodlass 
Wall 10s. ordinary were 17s. 6d., and Lewis 
Berger showed dealings up to 104s. British 
Glues 4s. ordinary were firm at 8s. 9d. 
awaiting the dividend announcement. 

United Glass Bottle remained firm at 
68s. 9d., as did Forster's Glass 10s. ordin- 
ary at 32s., the latter on the maintained 
distribution of 15 per cent. Leeds Fireclay 
ordinary were better at 7s. Blythe Colouw 
4s. ordinary were 10s., and Cellon 5s. shares 
23s. Boots Drug 5s. ordinary moved highe) 
at 44s. 6d., reflecting the‘ upward trend in 
stores and allied shares, while Sangers wer: 
27s. 14d., Timothy Whites higher at 35s.. 
and Beechams deferred were firm at 18s. 
Elsewhere, Gas Light and Coke’ wer 
21s. 3d., and Murex 106s. 3d. Barry and 
Staines improved to 48s. awaiting the forth. 
coming results, and Nairn and Greenwich 
were higher at 76s. 94. Dunlop Rubbe 
became less firm at 43s. 6d. now the full 
results have been issued. but Avon India 
Rubber at 40s. 6d. responded to talk of an 
improved dividend, and British Tyre and 
Rubber changed hands up to 52s. Monsanto 
Chemicals 5} per cent. preference were again 
23s. Wilham Blythe 3s. ordinary remained 
firmly held and were quoted at 9s., whil 
Lawes Chemicals were dealt in at close on 
13s. Awaiting the dividend announcement. 
british Thermostat shares were more active 
up to 21s. 3d. 

After rising to 66s., Associated Cement 
eased to 65s. 6d., while Tunnel Cement were 
52s., and Alpha Cement 5s. shares 10s. 9d. 
‘nternational Combustion changed hands at 
132s. 6d. Ojul shares have reflected the up- 
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ward trend of markets, with ‘* Shell ”’ has been no outstanding feature in the coal- 
Sls. 6d., Trinidad Leaseholds 97s. 6d., and tar products market this week and inquiry 


Anglo-Iranian 118s. 94d. Ultramar rose to 
70s. 3d. on the announcement that prelimin- 
ary well-tests were satisfactory. British 
Controlled issues were steady following the 
capital scheme forecast. 








British Chemical Prices 
Market Reports 

CIET conditions prevail in most sec- 

tions of the chemical market this week, 
and no changes of importance have been 
reported. New business continues to be re- 
culated by the supply position, although 
deliveries against contracts remain steady. 
In the soda products section, offers of 
chlorate, bichromate and prussiate of soda 
are scarce and quotations are strong, while 
firm prices are ruling for soda ash, Glauber 
salt and salt cake. The steady inquiry for 
supplies of hyposulphite of soda and phos- 
phate of soda continue. In the potash sec- 
tion of the market, there has been no notice- 
able improvement in the supply position of 
either bichromate of potash or caustic 
potash. Acid phosphate of potash is a good 
market, and offers of permanganate of 
potash are readily absorbed. Formaldehyde 
remains a good market, and in the acid 
section there is perhaps a more active in- 
quirv for boric and acetic acids. There 


business has been on a moderate 
steady inquiry is reported for 


for new 
scale. A 


creosote oil, and crude and refined tar, 
while the xylols and naphthas are being 


taken up in fair quantities. 
MANCHESTER.—Strong price’ conditions 
obtained throughout the Manchester cheimi- 
cal market, and trading has been on a some- 
what brisker scale after the holiday dull- 
ness of Mast week. Deliveries under con- 
tract have proceeded with little interruption, 
and an increase in the volume of inquiry 
has resulted in moderate new business. Good 
quantities of the general run of alkalis are 
being taken up, while steady trade is re- 
ported in alum, sulphate of alumina, and 
ammonia products. Calecine of magnesia 
and carbonate of magnesia are in fair re 
quest. Most of the leading heavy and light 
tar-products are going iuto consumption in 
good quantities and at firm prices. 
- GLascow.—In the Scottish heavy chemi- 
cal trade during the past week business for 
the home trade has been rather quieter. 
Export inquiries still remain rather limited. 
Prices keep firm at ‘previous levels. 





The fact that goods made of raw materials In 
short supply owing to war condition: are adver- 
tised in this paper should not be taken as an 
indication that they are necessarily available for 
export. 









































J. M. STEEL & Co., Ltd. 























Acidproof Cements 
Antioxidants 

Asplit Impervious Cement 
Barytes Substitute 
Carbonate of Potash 
Caustic Potash (all grades) 
Cellulose Adhesives 
Coumarone Resin 
Cryolite (Synthetic) 
Dehydrated Castor Oil 








Dia jumphosphat 
Ethyl! Cellulose 
French Chalk 

Lead Nicrate 
Manganese Borate 
Methyl Cellulose 
Methylene Chloride 
Oxalic Acid and Salts 
Plasticisers 

Polishing Rouge 








Potassium Bichromate 
Preservatives for Glues, etc. 
Resins (synthetic) 

Rubber Accelerators 
Sodium Acetates 

Sodium Bichromate 

Sodium Chlorate 

Sodium Nitrate 

Sodium Nitrite 

Sodium Sulphate desiccated 





Solvents 
Strontium Salts 
Synthetic Glues 
Talc 


Temperature Indicating 
Paints and Crayons 


Thio Urea 
Urea 
Wax Substitutes 


Zinc Chloride. Etc., etc. 























Head Office : 


“Kern House,’’ 36/38, Kingsway, 
LONDON, W.C.2 


Branch Office : 
Calder St., 
MANCHESTER 





Telephones : 


Holborn 2532-3-4-5 


Lower Mosley St., 


< 


Central 0524 
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BRITISH ASSOCIATION 
OF CHEMISTS 


Unemployment Insurance, 
total fumds over £31,000 
Legal Aid. Income Tax Advice. 
Appointments Service. 
Write for particulars to :— 


Cc. B. WOODLEY, 
C.R.A., F.C.LS., 
Genera! Secretary, B.A.C. Load 
Phone: REGENT 661! 


EDUCATIONAL 
Great Possibilities for 
QUALIFIED CHEMICAL ENGINEERS 
Key Men in Wartime and Afterwards. 
MAY of the finest posts in Britain in Wartime are 
reserved for Chemical Engineers. The same will be 
the case when the war is over. The vast technique and 
experience now being applied to Chemical Technology 
for war purposes will then be suitably utilised in recon- 
struction, and in trade and commerce. 
Enrol with the T.I.G.B. for A.M.1.Chem.E. Examinations 
in — home-study Students of The T.1.G.B. have now 
gar — 
THREE, ‘*‘ MACNAB”’ PRIZES. 
including the “ MacNab ” Prize awarded 
at the last (1943) ‘Examination. 
Write to-day for “‘ The Engineer’s Guide to Success ”"— 
free, containing the world’s widest choice of Engineering 
Courses—over 200—the Department of Chemical 
Technology, including Chemical Engineering Processes, 
Plant Construction, Works Design and Operation, and 
Organisation and Management—and which alone gives 
the Regulations for A.M.I.Chem.E., A.M.I.Mech.E., 
A.M.I.E.E., C. & G., B.Sc., etc. 
THE TECHNOLOGICAL INSTITUTE 
OF GREAT BRITAIN, 
219 Temple Bar House, London, E.C.4. 


FOR SALE 


HARCOAL, ANIMAL, and VEGETABLE, horti- 

cultural, burning, filtering, disinfecting, medicinal, 
insulating ; also lumps ground and granulated ; estab- 
lished 1830; contractors to H.M. Government.—THOS. 
HILL-JONES, Ltp., “ Invicta ” Mills, Bow Common Lane, 
London, E. Telegrams, “ Hill-Jones, Bochurch, Lon- 
don.” Telephone: 3285 East. 

UMP, Vertical, 3 Throw, by Bailey: 10in. Plungers 

by 14 in. Stroke, geared belt drive. THoMPsON & Son, 
sy Ltp., Cuba Street, Millwall, London, E.14. 

st 1844. 


“Empire House,”’ 
175, Piccadilly, 
on, W.1! 








"Phone 98 Staines. 


C.1l. Jacketed Pans, 25 in. by 20 in; Vacuum 
Drier, 9 ft. 0 in. long by 3 ft. 6 in. dia. ; 


Steel Digester, 6 ft. by 3 ft. 0 in. dia. ; ‘ 
10 in. Worm Conveyor; Vertical Autoclave 3 ft. 6 in. 
by 3 ft. 0 in. 

HARRY H. GARDAM & CO., LTD., 


STAINES. 
1000 STRONG NEW WATERPROOP* APRONS. 
To-day’s value 5s. each. Clearing at 30s. 
dozen. Aliso large auantity Filter Cloths, cheap. Wil- 
eons, Springfield Mills, Preston, Lanes. Phone 2198. 





FOR DISPOSAL—MOTORISED CENTRI- 
FUGAL PUMPING PLANTS 
direct-coupled, 400/440 volts, 3-phase, 50 cycles. 


Size Makers Capacity g.p.m. Total Head 
6in. Pulsometer 900/700 65/80 
6” a 600/260 28/41 
4” — 315/150 40/55 
3° Mather & Platt 200 550 
3° Pulsometer 160/95 29/44 
23” - 110 120 
= Mather & Platt 100 550 
7 Pulsometer 100/70 92/100 


STANLEY ENGINEERING CO., BATH. 
Telephone : 4294-5. Telegrams: “ Trius.” 
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Secondhand 
VERTICAL MIXERS 
for sale. 

ERTICAL mild steel totally enclosed steam jacketed 
MIXER, 12 ft. 6 in. deep by 7 ft. 9 in. dia 
dished bottom ; bolted-on domed cover ; agitator 
driven through geared motor giving agitator speed 
of 70 r.p.m. approx. 

Vertical fountain tVpe MIXER by George Porteous 
Leeds ; 3 tons capacity ; 6 ft. 9 in. on straight b) 
6 ft. 6 in. dia.; 6 ft. O in. deep conical bottom : 
fitted with vertical spiral agitating blades driven 
through gearing from f. and |. pulleys; bagging 
outlet at bottom. 

Unused Vertical MIXER by L. ‘A. Mitchell, Ltd. ; 
5 ft. 0 in. deep on straight by 4 ft. 6 in. dia. : 
15 in. deep conical bottom ; 2} in. bottom outlet ; 
fitted vertical agitating shaft with three blades 
driven from 4 HP. screen protected squirrel cage 
Motor, 400/440 volts, 3 phase, 50 cycles through 
Reduction Gear; agitator speed 115 r.p.m. 

Vertical mild steel unjacketed MIXER, 4 ft. 0 in. deep 
by 4 ft. 6 in. dia. ; % in. riveted mild steel plate ; 
dished bottom ; vertical gate type agitating vea! 
driven through spur wheel and pinion and f. and | 
pulleys; 4 in. bottom run-off; side supporting 
lugs. 

Vertical aluminium MIXER, 3 it. 3 in. deep by 5 It. 
9 in. dia; fitted with horizontal agitating shait 
with aluminium propellers; loose aluminium 
covers fitted with clipper steam coils internally : 
bottom centre run-off. 

Vertical mild steel steam jacketed MIXER, by HK. 
Forshaw «& Sons, 2 ft. 6 in. deep by 4 ft. 0 in. dia. ; 
fitted vertical agitating gear of the rotating 
paddle type, driven through gearing from f. and 1. 
ullevs. 

Vertical copper steam jacketed MIXER, with coppel! 
pan 2 ft. 0 in. deep by 3 ft. 0 in. dia. ; fitted bow 
and scraper agitator gear comprising 2 sets 
rotating in opposite direetions; driven through 
gearing from f. and 1. pulleys: non-tilting pan 
with 2 in. bottom run-off; hand or mechanically, 
operated rise and fall mechanism. 

Vertical copper steam jacketed MIXER, by Brierley 
Collier & Hartley ; tilting pan 1 ft. 4 in. deep by 
1 ft. 9 in. dia.; bronze bow and scraper type 
agitator, comprising 2 sets rotating in opposite 
directions, driven through f. and 1. pulleys: 
power operated rise and fall mechanism. 

GEORGE COHEN, SONS & CO., LTD., 
STANNINGLEY, near LEEDS and 
WOOD LANE, LONDON, W.12 
10 REBUILT Hydro Extractors by all leading 
makers from 18 in. upwards with countershafts 
attached and safety covers. Jacketed Steam Pans, 
various sizes. List on request. Seen at Randalls, 
Arundel Terrace, Barnes. Telephone: Riverside 2436. 


PATENTS & TRADE MARKS 

ING’S PATENT AGENCY, LTD. (B. T. King, 

A.I.Mech.E., Patent Agent), 146a, Queen Victoria 
Street, London, E.C.4. ADVICE Handbook, and 
Consultation free. Phone: City 6161. 


SERVICING 


HEMICAL manufacturer has spare manufacturing 

capacity for organic chemicals. Modern plant with 
full services including refrigeration, and highly qualified 
and experienced staff available at early date for essential 
manufacture. Box 2170, THE CHEMICAL AGE, 154, 
Fleet Street, E.C.4. 
GEN DING of every description of chemical and 

other materials for the trade with improved mills.— 
TuHos. Hi11L-Jones, LTD., ** Invicta ” Mills, Bow Common 
Lane, London, E. Telegrams: “ Hill-Jones, Bochurch, 
London.” Telephone: 3285 East 


SITUATION WANTED 


HEMIST, industrial and research, high University 

degree, exempt, 13 years’ experience in laboratory 
and production, desires new responsible position. 
London area preferred. Write Box 2171, THE CHEMICAL 
AGE, 154, Fleet Street, E.C.4. 


WANTED 


WANTED.—Supplies of Nitre Cake in ten-ton lots. 
Box No. 2126, THR CHEMICAL AGE, i134 Fleet 
Street, E.C.4. 
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I 
LARGE DEPT. FOR SCIENTIFIC BOOKS 





* BOOKSELLERS TO THE WORLD * 


New and secondhand Books on all branches of 
Chemistry and every other subject. Stock of 
nearly three million volumes. Books bought. 


QUICK POSTAL SERVICE 
119-125 CHARING CROSS ROAD, LONDON, W.C.2 


Telephone : Gerrard 5660 (16 lines) 
Open 9-4 (including Saturday) 


ee __—_ 


=6 









A Slate Pow- 

der in great 
e 89 demand asthe 
most econo- 
mical filler for 
Vulcanite and 
Moulded Rub- 

ber Goods. 





H. B. Gould, Port Penhryn, Bangor 








HYDROGEN PEROXIDE 


Concentrated Qualities. Dyestuffs & Chemicals 


COLE & WILSON, LTD. 
24, Greenhead Road, HUDDERSFIELD 
Phone: Huddersfield 1993. Grams: ‘Colour’ Huddersfield 














creyvstar ALUM 


OF UNVARYTING COMPOSITION & UNRIVA.LED PURITY 


SULPHATE | OF ALUMINA 


SUPPLIE 


TUTTE LG 


CHEAPEST FORM OF SULPHATE OF ALUMINA 


ACTIVATED ALUMINA 


SB SSOSGSuy AND ATALY 


HIGHEST QUALITY - FOR WATER SOFTENING 
NEOSY Lecco (A277 72R"*) 
REGO SILICA 
N E LIGHTNESS 6& FINEN 
AND TITANIUM 


POTASSIUM OXALATE 
1DEAL MORDANTS FOR LEATHER DYEING 


TITANOUS. SULPHATE 


A MOST POWERFUL & ECONOMICAL STRIPPING AGENT 





® a. 
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COUPON-FREE 
CLOTHING 


OF SPECIAL INTEREST TO 
CHEMICAL WORKERS 


* 


EX-POLICE ALL WOOL 
SERGE SUITS 


(Jackets and Trousers) 


Tested and found impervious to 

Acids, etc. Grade 1 Garments. 

Thoroughly cleaned and _ recondi- 
tioned 


35/- per suit 


* 





The above line has been tested in 
contact with all the well known 
Acids and Alkalis, and has shewn 
highly resistant qualjties in all cases 





SAMPLE FORWARDED ON REQUEST 


i 





Carriage paid on 
Delivery: ex stock 


Terms: Nett m/a. 
orders over £10. 





Willson Brothers 


EPSOM SURREY 
(Phone: Epsom 1293) 
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“LION BRAND ” | 
| METALS AND ALLOYS | 


MINERALS AND ORES 
RUTILE, ILMENITE, ZIRCON, 
MONAZITE, MANGANESE, Etc. 


BLACKWELL’S 
METALLURGICAL WORKS LTD. 
GARSTON, LIVERPOOL, 19 














ESTABLISHED 1869 














VACUUM PUMPS 


For Medium and Ultra High Vacuum 
Laboratory and Industrial sizes 


ennox Foundry Co. Ltd. 


Glenville Grove, London, S.E.8 














Solvent Recovery 


Plant 


Carbon Adsorption 
System 


British Carbo-Norit Union, Ltd. 
16, Queen Anne’s Gate, $.W.1. 





RONAC METAL 
JR RESISTING ACIDS 


VALVES, TAPS AND CASTINGS 


FOR CORROSIVES 


HAUGHTON’S METALLIC 
Co., LTD. 
30, St. Mary-at-Hill, 
London, E.C.3 














LEICH 
&SONS 
METAL 
WORKS 


Orlando St 
BOLTON. 





STEAM TRAPS 


FOR ALL PRESSURES AND DUTIES 











COMPLETE PLANTS FOR 
VENTILATING 
FUME & DUST 
EXTRACTION 
GOOD DELIVERIES 
CENTRIFUGAL OR PROPELLOR 
FANS 


BILLESDON LEICESTER 


TeLe PHONE BILLESDON 261 
GRAMS “CONVEYOR - LEICESTER ’’ 





WE SPECIALISE 


in engineer’s 

‘Mn requirements for 

am. Sthe chemical and 
allied trades 


BRITISH STEAM 


SPECIALITIES LTO 
Wharf St., LEICESTER 


Also at’ London, Liverpool, Whiston, 
Glasgow, Bristol, Manchester, & Newcastle-on-Tyne 








MODERN PLANT LTD. 








RUBBER FRICTION 
SURFACE BELTING & 
ENDLESS VEE ROPES 


of 
Superlative Quality 
Large Stocks - Prompt Despatch 





FRANCIS W. HARRIS & Co. Ltd. 
BURSLEM - Stoke-on-Trent 


"Phone Stoke-on-Trent 7181. 
rams: Belting, Burslem 
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STILLS 


RECTIFYING 
COLUMNS 


CONDENSERS 


Autoclaves 
Calandrias 
Vacuum Pans 
Boiling Pans 
Large Steam jacketed copper Pipework, 


boiling and mixing pan with 


geared agitators, steam jacket Coils, etc. 


of mild steel. 






































eAnnouncin 2 


THE 
‘¢ PERIFLO-MINOR ” 


‘A worthy son of a grand sire! ”’ 


This small, compact, self-contained motor driven 
version of the well-known ‘ Reddrop-Periflo °’ 
Patent Grinding and Blending Mill worthily up- 
holds the fine reputation of its forbear. 








Send for full particulars (Brochure M.594) or, better 
still, when in London call in and see it. 








Telegrams : 
Pasenco, Phone, London 
Monitor Works, 114, Lisson Grove, Telephones : 


Marylebone, LONDON, N.W.I PADdington 7236-7 
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ANTI-CORR LOSIVE AGENT 


will resist all acids, alkalis and salt solutions 
of high concentration, acid fumes, lubricating 
and mineral oils. It is also a non-conductor 
of electricity. Gives a lasting protection for 
chemical plant and also acid and alkali tanks, 
conduits and troughs, if abrasion is not too 
great, can be applied to any clean surface and 


supplied in a variety of colours. ~ 





f= 





> 


IO, VICTORIA ST. 


LONDON. ..S.WLE. 
Jelephone ‘¥ittorie 9331. 
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